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INTRODUCTION 


Various attempts have been made up till now to define 
Mathematics but none seems to have been universally accepted. 
So I think it is here needless lor me to define it. I would 
also like to refrain from dilating upon its origin, importance 
and value. 

It is a well-recognized fact that among the different 
sciences Mathematics occupies a unique place, as it happens to 
be the only exact science. The Greeks had an unflinching 
faith in its educational value, and they considered it essential 
for any individual to study this important subject before he 
or she was allowed to enter the field of philosophy. 

In this connection it may be added that the Indians in 
general and the Jainas in particular have not been behind any 
nation in paying due attention to this subject. This is borne 
out by Ganitasarasahgraha^ ( v. 9-15 ) of MahrivirScarya ( 850 
A. D. ) of the southern school of Mathematics. Therein he 
points out the usefulness of Mathematics or “the science of 
calculation’’ regarding the study of various subjects like music, 
logic, drama, medicine, architecture, cookery, prosody, grammar', 
poetics, economics, erotics etc. 

Place of Mathematics in Jainism 

The sacred works of the Jainas had been originally com- 
posed with a view to provide for every agama four expositions, 
technically known as (i) dharmakathrimiyoga, {2) ganiianuyoga, 
(3) dravyanuyoga and (4) caraiiakarananiiyogn. It was 
Aryaraksita Si'iri, who, however, discontinued this line of inter- 
preting the sacred works in the four ways above alluded to, as 
this method required immense proficiency. He, thereupon, 
specified for each of the agatnas the anuyoga meant for it, and 
classified them accordingly. In virtue of this new arrangement 
Uttarddhyayanasuira etc., come under dharmakathanuyoga, 
Suryaprajnapti, Candy aprajnapti, J amhudvtpaprajnapti etc., 
under ganiianuyoga, the fourteen Purvas etc., under 

dravyanuyoga, and Acdrdngasuira, Das'avaikalikasutra, etc., 

1. This has been edited in A. D. 1912 with an English translation by Mr. 
RaAg&charya. 
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under caranakarananuyoga, the last anuyoga, which is, how- 
ever, by no means less important than the preceding ones. 

GanitHnuyoga and kala are synonymous terms. In order 
that a religious ceremony of dtksa (renunciation of the 
worldly attachments ) may yield the desired fruit, it was 
ordained that it should be performed at the right time, in 
an auspicious moment. This required the correct knowledge 
about the motion of the celestial bodies, and this, in its turn, 
was dependent upon the knowledge of Mathematics. This is 
how Mathematics and gaiiitanuyoga are inter-connected. 

Under these circumstances, strictly speaking, to translate 
ganitanuyoga by the word “Mathematics” is hardly justifiable, 
though some of the modern writers have done so. If the 
satnbandha and the sambandhin are however considered as 
one, then, of course, it is admissible. 

From the above remarks it will be evident that it is not 
simply because of the fact that Mathematics plays an important 
part in the cultivation of the habit of concentration and thus 
indirectly helps the religious contemplation, that it had received 
special attention at the hands of the Jaina saints; but it is 
rather due to its forming a part and parcel of their religious 
doctrines, as it is instrumental, primarily or subsidiarily, in 
the attainment of the goal of final emancipation. This will also 
account for the frequent Mathematical references in almost 
every standard work of the Jaina school of thought. 

The references given below will corroborate the important 
place assigned to Mathematics in Jainism. 

(1) Bhagavafisutra ( sutra 90 ), the fifth and Utta. 
radhyayanasTitra ( ch. XXV, v. 7, 8, 38) inform us that know- 
ledge of sahkhyana ( arithmetic ) and jyotim (astronomy ) is 
one of the main accomplishments of a Jaina saint. 

(2) Lord Rsabha, the first Tirthahkara of the present 
cycle of time Himself taught 72 arts* to His eldest son Bharata 

1. There are several works whereia these are enumerated e. g. ( 1 ) Sama* 
vaya^ the 4th ang% 72nd chapter (samavaya), (2) Antakrddas^d (English 
translation by L. D. Barnett, 1907, p, 30), (3) B&japras'myasutra (sutra 
83), (4) Kalpaautraf ( S. B. E. Vol. XXII, p, 282, sutra 211) and (5) 
PrameyaTatnamanjusd^^%jxii(iMidvo, Gani’s commentary XioJamhudvlpaprajM/pti 
( pp.-36 ) etc. 
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—the arts wherein arithmetic occupies a place next^ only to 
writing.* Moreover, with His left hand He taught arithmetic 
to His daughter Sundari. 

(3) The fact mentioned in Kalpasutra ( sutra 9, S. B. E. 
vol. XXII, p. 221 ) that Lord Mahavira, the 24th Tirtharikara 
was to be well-grounded in arithmetic as implied by one of the 
fourteen dreams seen by Devananda, the wife of Rsabhadatta 
has led some scholars to infer that the Jainas hereby attribute 
to their last Tirtharikara, the sound knowledge of sciences like 
Mathematics. 

(4) Mahaviracarya offers his salutation to Lord Mahavira 
by eulogizing Him as ‘^sahkhyajnanapradlpena”. 

(5) Gapia (Sk. Capita) is referred to as mithyasr'uta in 
Nandisutra ( sutra 42 ) and as laukika agavta in Anuyogadvara- 
sutra (sutra 144). All the same it should not be forgotten that 
its proficiency is considered as one of the qualifications of an 
Scarya as could be seen from Acarahganiryiikti (v. 50)®. 

The Jaina Works on Mathematics 

It is not possible to give a complete list of all the Jaina 
works dealing with Mathematics. Here an attempt is made to 
point out those which are extant, and also to indicate those, 
the existence of which is inferable from other sources. 

Suryaprajnapti and Candraprajhapti are the two astrono- 
mical* works, which have survived till the present day. They 
come under the class of the twelve upaiigas, and are respecti- 
vely associated with Bhagavati and Upasakadas' d ( the 
seventh ahga) respectively®. 

1. In the Buddhistio canonical literature arithmetic is given the first plaoe, 
and is looked upon as one of the noblest arts. See Vinayapitaka^ ( ed. by 
Oldenberg, vol. IV, p. 7 ), Majjhimanikdya (vol. I, p. 85) and CuUaniddeasa^ 
(p. 199). 

2. See Kalpasutra^ Sutra 211. 

3. This runs as under : — 

Vf jprrerfjr ik 3R«ir ii '^o n” 

4. Astronomical information can be gathered from other scriptures as well* 
For instance the following sutras of Samavdya may be consulted:—* 

59-62, 67, 71, 78-80, 82, 88, 93, 98, 99 etc. 

5. See Prameyaratnamanjusd ( p. 1 ). 
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Bhadrabahusvamin, the last sakalas'rutajfianin had written 
a niryukti on Suryaprajhapti; but it is unfortunately extinct. 
This niryukti has been referred to by Malayagiri Suri in his 
commentary to Suryaprajnapti in the opening lines. Further- 
more, a few lines from this work are quoted therein ( vide com, 
to the iith sutra ) by this well-known commentator, who has 
composed in Sanskrit, a commentary on Candraprajhapti as 
well. 

Bhadr abdhusamkita may be also mentioned in this connec- 
tion, though this work of which the authorship is attributed to 
Bhadrabahu, the celebrated niryuktikara, is said to be more of an 
astrological nature than astronomical. It is no more available.^ 

In Bhattopala’s commentary to Brhatsanihitd^ a standard 
work of Variihamihira ( 505 A. D. ), one Bhadrabahu is referred 
to; but we cannot say for certain as to who he is. 

Dr. G. Thibaut has written a paper® on Suryaprajhapti. 
There he says that this work must have been composed before 
the Greeks came to India, as there is no trace of Greek influence 
in it.“ In conclusion he points out the striking resemblances 
which the cosmological conceptions of an old Chinese work 
called Chau-pei^ bear to the ideas on the same subject as 
expounded in this Suryaprajhapti. 

Prof. Aufrecht Weber points out that the doctrine propo- 
unded in Suryaprajhapti shows in many points an unmistakable 
resemblance with the contents of Jyotisavedahga. He adds 
that not only do the astronomical works of the Jainas furnish 
information about the conceptions of a religious sect but may, 
if rightly investigated, yield valuable material for the general 
history of Indian ideas.* 

1. There is a work of the same name available. It is published in the Punjab 
Sanskrit Book Series, but its genuineness is not beyond doubt. 

2. Vide “Astronomie, Astrologie und Mathematik” published in “Grundrisa 
der Indo-Arishen Philologie und Altertumskunde" ( Enoyolopaidia of Indo- 
Aryan Besearch ), vol. Ill, No. S, p. 20. See also J. A. S. B. 1880, No. 3. 

3. The approximate date of its composition is suggested as 600 B. C. 

4. A complete translation of this work has been published by E. Biot in 
the Journal Asiatique, 1841, pp, 592-639. 

5. See "Sacred literature of the Jainas” I, p. 372 and II, p. 674 ff. Por 
English translation by Dr. Herbert Weir Smith see Indian Antiquary ( vol. 
XXI, p. 14 fi. ). 
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Some references about SiiryapraJnaplH are met with in (i) 
J. B. A. S. (vol. 49, 1880, pp. 181 and 187), (2) in the 
Journal of the Mythic Society (vols. XV and XVI) where there 
are articles by Dr. R. Shamshastry, (3) in “Geschichte der 
Indischen^ Literature®” by Prof. M. Winternitz ( 1920, vol. II,), 
(4) in “Der Jainismus” by Prof. H. V. Glasenapp ( Berlin, 
1925,) and in (5-6) the articles of Dr. Sukumar Ranjan Das 
entitled as “a short chronology of Indian Astronomy®” and 
published in the “Indian Historical Quarterly” (vol. VII, 
No. I, pp. 137-149) and “The Jaina School of Astronomy*” 
which is also published in this very Quarterly ( vol. VIII, 
No. I, pp. 30-42 ) and wherein we find the detailed information 
about this very work. 

Jydiisakarandaka written by a pQrvadhara and codified 
at the Valabhl council is another important work on astronomy. 
It is also divided into pahudas ( prabhrtas ) like the previous 
works and is published by RsabhadevajI Kesarimaljl Samstha, 
( Rutlam, A. D. 1928). This important work seems to have 
hardly attracted the necessary attention of scholars. 

As observed by my friend Dr. Bibhutibhushan Datta, D. 
Sc., in his article “The Jaina school of Mathematics”, there is a 
Jaina astronomer Siddhasena by name. He has been referred 
to by Varahamihira in his standard work and that even some 
passages from his work have been quoted by Bhattopala 
(966 A. D.). 

It will not be fruitless to add here that the Lavanadhikdra 
of Jlvdjlvdbhigamasutra throws some light on tides and Uttard- 
dhyayanasutra ( ch. 26 ) on pauru§is. 

Ksetrasamdsa {Jambudvtpasamdsaprakarana ) attributed 
to UmSsvati®, Brhaiksetrasamdisa of Jinabhadra® Gapi ( c. 

1. See “Indiscbe Stuuiea’’ ( Indian Studies ), 1867, X, 254 £f. 

2. A reference about Ga7idraprajnapt% too, is found here. See vol II, 
pp. 292 and 316, 

3-4, In these two articles, there is an erroneous statement regarding 
the existence of Candraprajnapti. This is pointed out by me in “A note 
on Candraprajfiapti ” published in the same Quarterly (Vol. VIII, No. 2, pp. 
381--382 ). I may add that the Hindi translation of this work is also published. 

5. His bba^ya on Tattvarthadhigamasutra contains some geometrical 
formulse, 

6. He has been praised as a mathematician by Siddhasena ^dri, in his 
curxsi to JUahalpa^ the actual verse being as under : — 
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550 A. D. ) and works of the like nature may be mentioned en 
passant, though they do not deal exclusively with Mathematics. 

The only treatise on ganiia by a Jaina scholar which has 
seen the light of the day is Ganitasarasangraha of Mahavira. 
Dr. B. Datta has written a special article pertaining to it. It 
is entitled as “On Mahavira’s solutions of Rational Triangles 
and Quadrilaterals” and is published in the Bulletin of the 
Calcutta Mathematical Society (vol. XX, 1928-29). 

Angulasaptati by Municandra Suri, though small in size, 
beautifully elucidates the use of the three types of the angulas, 
etc. It is composed in 70 verses in Prakrit and is published 
in A. D. 1918 as the 3rd work of Atina-Kamala-Jaina-library 
by the secretaries of STi Mahavira Jaina Sabha, Cambay. 

Besides these works in Prakrit and Sanskrit there are some 
works of Jaina authorship, written in Kanarese language. 
For instance, S'rldharacarya (1049 A. D. ) has composed 
in verses Jatakatilaka, a work of an astrological nature.^ 
Rajaditya (1120 A. D. ) is an author of six works*: ( 1 ). 
Vyavaharaganita (in mixed prose and poetry), (2) Ksetraga- 
nita (in poetry), (3) Vyavahararatna, Lllavati, (5) 
Jainaganitasutrodaharana and ( 6 ) Citrahasuge? 

While explaining Mathematical topics the various Jaina 
commentators have quoted from Karanabhavanas or Karana^ 
gaihd,s, wnich give in a nut-shell the Mathematical calculations. 
Dr. B. Dutta considers them as independent works but a 
Jaina saint informs me that they are mere rules forming a part 
of the cutni of Jambudvlpaprajnapti. Whatever may be the 
correct notion, it is certain that they, too, point to the existe- 
nce of some Mathematical work or works lying in an unpubli- 
shed condition or destroyed. 


It should be remembered that these are not the only 





1. See “Karnataka Kavi Charitre” (vol. I, p. 75) by Narasinhaoharya. 

2. Ibid p. 122. 

3. 1 am indebted to Prof. T. E. Tukol, M. A., LL. B, for his having supplied 
me with this information but it has not been possible for me to verii^ its 
genuineness. 
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Mathematical works of the Jainas. For, we have reasons to 
believe that some are still lying buried in the bhaudaras and a 
number of them seem to have perished. This is borne out by 
Ganitasarasahgraha ( ch. i,^ v. 17-19), where its author has 
expressed his indebtedness to many previous Mathematicians. 
Furthermore, the fact that the three verses pertaining to 
‘ Permutations and Combinations ’ and quoted by S'ilarika Suri 
( 862 A. D.) in his commentary, to Acarahga are not traceable 
to any available Mathematical work corroborates this inference^ 
Moreover, the mention of six mensuration-formula? by Umas- 
vati in his hhasya to Tattvarthadhigamasutra ( ch. 3, s. 1 1 ) 
supports this view-point. 

The Ten Types oe' Sankhyana 

Sthana, the second ahga of the Jainas mentions ten® kinds 
of sankhyana^ or calculation viz., ( i ) parikarma, (2) vyava- 
hara, (3) rajju, (4) ras'i, (5) kalasavanja (6) yavattavat, 
(7) varga, (8) ghana, (9) vargavarga, and (10) kalpa,® as 
can be seen from the following couplet incorporated in its 
747th sQtra : — 

^ ^ ^ ^ Ko il”® 

1. la the concluding lines of the chapter this author has recommended the 

jijfiasus ) of further details on terminology to consult the iigamas, 

2. Probably a similar remark holds good in the case of a verse or so referred 
to by Abhayadeva Suri in his commentary to Sthdnangasutra, while explaining 
the meaning of Yavattavat^ a kind of calculation. 

3. In a curiii, these are mentioned as IG. Brahmagupta has indicated 20, 
and Mahaviracarya 8. 

4. Dr. B. Datta translates this as “Science of numbers”. 

5. This is what is interpreted by Abhayadeva Suri. Dr. Datta however 
mentions as the tenth sankhyana ‘vikalpa' ( permutations and combinations); 
he reads vi and kappa together. 

6. We come across the following verse which slightly differs from this and 
which is quoted by S'ilaiika Suri in his commentary to Suirakrta^ the second 
ahga (2nd s'rutaskandha, ch. 1, sutra 154): — 

5^(^)^ ^ SR ^ ^ ^ h” 

This will show that not only does the order of the ten types of sankhyana 
differ, but even there is a material difference. For, the second line, if construed 
as 8 ii 0 |^ted‘'by< the .editor of SuU^oikfta, caloulations mentioned therein refer to 
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Abhayadeva Suri, the navangtvrttikara explains this 
verse while commenting upon this ahga. According to his 
interpretation these ten Mathematical topics respectively 
represent calculations pertaining to ( i ) summation* etc., 
well-known to a Mathematician, ( 2 ) S'renivyavahara etc., 
treated in Patiganita ox arithmetic, (3) plane geometry so far 
as its calculations are carried on by means of a rope*, 
(4) a heap of corn etc., usually called rasivyavahara., (5) 
fractions, ( 6 ) multiplication or summation of natural numbers, 
(7) square, (8) cube, (9 ) fourth power, and (10) splitting 
wood by means of a saw styled as krakacavyavahara. 

There is a very wide gulf between this interpretation and 
that of Dr. B. Datta, since the latter has translated these ten 
topics* as ( I ) fundamental operations, ( 2 ) subjects of treat- 
ment, ( 3 ) geometry ( 4 ) mensuration of solid bodies, ( 5 ) 
fractions, ( 6 ) simple equations, ( 7 ) quadratic equations, ( 8 ) 
cubic equations, (9) biquadratic equations, and ( lo) permuta- 
tions and combinations.* 

( 1 ) pudgala, ( 2 ) yavat-tavat, ( 3 ) ghana ( 4 ) ghanamula ( cube root ), ( 5 ) varga 
and ( 6 ) vargamula ( square root ). Thus the number of types will be eleven 
and not ten, a fact hardly admissible, when it contradicts a canonical statement. 
Moreover it is not clear as to what is actually meant here by pudgala. 

1. If this implies summation of series, a meaning assigned to it in 
Gaiiitasdrasangraha^ the 6th type must mean multiplication ; and thus there 
is no chance left for the alternative suggested by the commentator on p. 7. 

2. The third type viz. Raj jusahkhyana can be equated to sulba sutra; for, in 

Katyayana sutra, paris'i?^ ( 1, 1 ) we note the like Further- 

more that Ksetvaga/i^ita signifies geometry is corroborated by Gaij.ita8drasan» 
ijraha (ch. VI ). Geometry is spoken of in Suirahrtii ( II, 1, 154 ) as the lotus 
in Mathematics, the rest being considered as inferior to it. 

It may be mentioned in this connection that over the entrance to the 
academy of Plato, one of the great philosophers of ancient lonina, there was 
the following inscription : — 

“Let no one unacquainted with geometry enter here.*^ 

3. In this connetion the Bulletin of Calcutta Mathematical Society ( Voh 
XXI, No. 2, pp. 121-124 ) deserves to be carefully read. 

4. See 716th sutra which runs as under: — 

SfUT ’n™Rrr, u 5151— stH >” 

The commentator while explaining garj.iyas'VkhumQ, makes the following 
noteworthy observation : — 
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It is extremely diflScult to reconcile these two views especi- 
ally when we have at present neither any access to a comment- 
ary prior to the one mentioned above nor to any Mathematical 
work of Jaina authorship which is earlier than Ganitasara. 
sahgraha. So, under these circumstances, I shall be excused, 
if I reserve this matter for future research. 

Permutations and Combinations 

Bhangd^ is the name given to permutations and combina- 
tions as can be seen from the 716th sutra of Sihaminga 
quoted on p. xii. While explaining bhangasuhiime occurring 
in this sutra, Abhayadeva Suri has observed ; — 

sRper <rsrnn K st r 

^ 3T??rr sr vrnrcfV sni^r g 55 ^ 

I JT VTRcT; R ST 3[5sraV5?siT \ STfTTT ^ 

3[5smt ST «Tr^: « ^BfUrTT 'srrei vrsrsftsi’i^- 

Tr^snn^sr ^«Frgf^siTSTrWT<’. 

This points out two types of bhangas : {i) sthmabhahga 

and (2) kramabhanga. 

Three verses pertaining to bhahga are noted as under by 
S'ilahka Sflri in his commentary to Sutrakrta ( Samayadhyayana, 
AnuyogadvSra, v. 28 ):— 

“«^*ihrar srssq^rrTTJ I 

II \ II 

55^1^5^ tsi 55 nTSTT^qor ^ 3 rgT%t 1 
sjqftflgs S’csrt ST^ gsq^TTt ^ II R II" 
g tr^fwTSi^ I 
'ST f^frsqsrfotl- 5 R*ng. ll ^ 11” 


1 In connection with this hhanga^ we find in Avas'yakamtra'niryukti ( v. 
1478) a hemistich as under : — 

In Brhatkalpabhdsya (v. 143) we note a line as below:— 

This is explained by Malayagiri Suri in his commentary. There he takes the 
word hhanga and gai^iya separately and interprets the former and the latter as 
eaturhhangl etc, and sankalana etc, respectively. 

2 This is styled as karai^a-^gdthd. See p. xv, . 

3 
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These three verses gi^e three rules. The first enables 
us to determine the total number of transpositions which 
can be made when a specific number of things is given. 
The remaining two rules are helpful in finding the actual spread 
of representation. These are technically referred to as asso- 
ciated with bhedasankhyaparijftana and prastaranayanopaya. 

Typical Problems 

Examples requiring the knowledge of permutations and 
combinations are found in plenty, in the canonical works of the 
Jainas. This subtle subject is very beautifully handled by them. 
Here I shall draw attention to some standard problems. One 
of them is known as Gahgeyahhahga treated in the 9th s'ataka 
of Bhagavati. The diagrams etc. pertaining to it are given in 
Ahhidhanarajendra ( Vol. V, pp. 888-896), while explaining the 
word pavesanaya ( praves'anaka ). Another is connected with 
the vows of a S'ravaka. It is discussed by Nemicandra Suri in 
his Pravacanasaroddhara {dvara 336) and has been explained 
by Siddhasena in his commentary ( pp. 390-398 ) to this work. 

Pndgalobhanga and its vivrii by Nayavijaya Ga?;ii, too 
deals with bhangas} 

While measuring the size of an agama, it is usual with the 
Jainas to mention the number of padas it consists of. There 
are 64 root-letters of the alphabet or representations of sounds. 
Of course, therein 33 are consonants, 27 vowels (i. e. 3 kinds- 
slight, long and prolonged, of each of the 9 vowels viz., 3 T, 

5 R, UTj ^ and 9 ^ ) and mixed sounds, such as hk, hkh, 

hp, and hph which help in the formation of compound letters. 
The total number of possible combinations of these 64 letters 
taken singly and into compounds of 2, 3, 4, or more up 
to 64 letters is 2®*-i, i. e. i, 84, 46, 74, 40, 73, 70, 95, 51, 615. 
These are the letters ( simple and compound) of druta in its 
entirety. This number divided by 16, 34, 83, 07, 888, which is 
the number of letters in a middle foot {madhyamapadd) of para- 
magama gives us the numbers of padas of the Ahgas, as 1 1, 28, 

I There is a MS. No. 215 of 1871-72 in the Governtnent Manuscripts Library 
at the Bhandarkar Oriental Ilesearch Institute. It is described by me along 
with other Jaina MSS., and will bo published in the Descriptive Catalogue of 
Jaina MSS. prepared by me. 
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35,80,005. The remainder 8,01,08, 175 gives us the letters 
of that part of s'ruta which is not contained in the Ahgas} 

While dealing with bhangasamutkirtana of Sangraha naya, 
the number of combinations pertaining to amtpurvi and avak- 
tvya, taken one, two etc. up to all at a time is mentioned as 7 in 
Anuyogadvara (sQtra 92). 

These are not the only instances where knowledge of the 
bhangas has been utilized by the Jainas] for, while discussing 
the ananupurvf of samayika, that of Namaskaramantra and 
that of nava padas forming Siddhacakra they have done so. 

Out of these three, I shall here deal with only the first. 
Samayika is one of the six adhyayanas of Avadyaka. It occu- 
pies the first place from the stand-point of purvanupurvi, and 
the sixth, from the stand-point of pas' canupurvu Since the 
number of permutations of one to six taken all at a time is 720, 
the place of Samayika according to ananupuri^ can be any one 
out of 720 minus 2 i. e. 718. This fact etc. is mentioned in 
Vis'esavas'yakabh^sya as under: — 




The Jainas have utilized their mathematical knowledge in 
tackling problems of various other kinds, too. Out of many 
one may be pointed out here viz. the number of ways of 
observing celibacy which is given as 18000. 


The objects of the world can be grouped under two 
heads: (i) animate and (2) inanimate. The former is 

divided into two classes: (i) sthavara and (2) trasa having 
five and four sub-divisions respectively. Whenever an inani- 
mate object is mistaken for an animate one, it, too, should 
be looked upon as animate. In such a case the number of 
the types of the animate objects cojnes to ten. Ksama etc. 


1 See “the Saored books of the Jainao” (Vol. II, p. 29). 

2 For further details about ananupurvi see Anuyogadvara (sutras 114-120). 

3 For a disotusion in Oerman see “Ubersicht iiber die Ava^yaka-Literatur” 
<pp. 41-43). 
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are the ten kinds of dharma prescribed for a Jaina SMhu. 
Each of these is connected with the ten types of the animate 
objects. Every action is again associated with five organs of 
sense. A living being does a thing, under the impulse of 
four An act is of three kinds: (i) mental, (2) vocal 

and (3) physical. Again an act may be done by one self or 
it may be got done or it may be approved of. Hence, in all a 
saint can observe his discipline in 10x10x5x4x3x3 = 18000 
ways.* 

Before I deal with notational places I may here record 
three or four things connected with Sthanahga and its com- 
mentary. Firstly, this canonical work considers ganita in- 
cluding bhahga (permutations and combinations) to be very 
suksma (subtle or difficult).* Secondly, as pointed out by 
Dr. B. Datta, Abhayadeva Suri has at least once referred to 
algebra as can be inferred from“iHBtcrei^^brRTJ^”,a part of the 
commentary to the 673rd sutra. Thirdly, while considering the 
747th sutra, Abhayadeva Suri has quoted the following verse 





Fourthly, this Suri, the commentator remarks that examples 
to illustrate parikarma etc., are not given as they can be hardly 
followed by the dull-headed.* 

Notational Places ( ankasth anas ) in Jainism 
In Ganitasarasangraha we come across the following 
names of the twenty-four notational places commencing with 
the unit, each of which is 10 times the preceding - 

(i) Eka (unit), (2) Dad an (ten), (3) S'ata (hundred), 
(4) Sahasra (thousand), (5) Dadasahasra (ten thousand), (6) 
Laksa (lac), (7) Das'alaksa (ten lac, million), (8) Koti 

1 For a diagram see G. 0. Series No. LI, p, 2i. 

2 See the 4th note on p. xii. 

3 He has illustrated this couplet by taking gaccha and vanchd to denote 
10 and 8 respectively. This, when expressed algebraically may be represented 

as - 2 ^ — ^ which will show the futility of introducing x. 

4 Had they ».been given, I think, they would have surely helped tis in 
arriving at the correct interpretation of the 747th sutra of Sthdndnga. 
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(crore), (9) Das'akoh (ten crore), (10) S'atakoti (hundred 
crore), (ii) Arbuda (thousand crore), (12) Nyarhuda (ten 
thousand crore), (13) Kharva (billion), (14) Mahdkharva, 
(15) Padma, (16) Mahapadma, (17) Ksoni, (18) Mahdksoni^ 
(19) Sahkha (million billion), (20) Mahds' ahkha (trillion), (21) 
Ksiti, (22) Mahdksiti, (23) Ksobha and (24) Mahaksobha (10*®). 

If we however refer to Sthandhga (II, 4, 95), Jambudvu 
paprajhapti (sutra 18), Suryaprajhapti ( ), Anuyogadvara 

(sutra 12i.7), Jlvasamdsa (v. 113-115) etc., we find names for some 
of the notational places® up to the 194th as under; — 

(i) jP«z;m«^«(Purvanga), (2) (Piirva), (3) Ttdiyanga 

(Trutitanga), (4) Tudiya (Trutita), (5) Adadanga (Adadafiga), 
(6) Adada (Adada), (7) Avavanga (Avavanga), (8) Avava 
(Avava), (9) Hnhuanga (Huhukahga), (10) Huhna (Huhuka), 
(ii) Uppahmga (Utpalanga), (12) Uppala (Utpala), (13) 
Paumanga (Padmanga), (14) Paiima (Padma), (15) Nalinanga 
(Nalinaiiga), (16) Nalina (Nalina), (17) Acchaniiimnga (Arthani- 
puranga), (18) Acchaniura (Arthanipura), (19) Ayiianga 
(Ayutanga), (20) Ayna (Ayuta), (21) Nayuaiiga (Nayutaiiga), 
(22) Nayua (Nayuta), (23) Payiitanga (Prayutahga), (24) Payuta 
(Prayuta), (25) Ctdiyanga (Ciilikanga), (26) Ctiliya (CQlika), 
(27) Slsapaheliyanga (S'Tr^aprahelikanga) and (28) Sisapaheliyd 
(S'iri?aprahelika).® 

Here Pttrva stands for 75600000000000 years. This is 
indicated in the following verse quoted by Abhayadeva SOri 
in his commentary (p. 87®) to Stlumdhga (s. 95) : — ■ 

g: qftwm 



1 Strictly speaking, these are names for different measures for a number 
of years. 

2 While commenting upon SamavC^ya (sutra 84), Abhayadeva Suri quotes 
the following verses: — 

^ ^ IK II 

■5mT ’mm n r n” 

3 Sanskrit rendering : — 
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The Purva as well as each one of the succeeding notational 
places up to S'lrsaprahclikd is 84 lacs times the immediately 
proceeding one/ S'irsaprahelika being hence equal to (84 
lacs)*® years. This is suggested in the following karaf^agMhd 
quoted in this very commentary on p. 87**: — 

^ 

This subject about notational places is treated by UmSsvSti, 
too, in his svopajha bhasya of Tattvarthadliigamasutra (IV, 
15, p. 292). He mentions there the names as under: — 

(i) Ayuia, (2) Kamala, (3) Nalina, (4) Kumuda, (5) Tuiya, 
(6) Adada, (7) Avava, (8) I/a/ia, and (9) Huhu. It may be 
noted that this enumeration of these notational places does not 
tally with the one mentioned above. 

This discordance is noted by Siddhasena Ga^ii while com- 
menting upon this bhasya. There he makes two observations 
(on pp. 293-294) as under: — 

(1) This is not the order as found in the Agamas like 
Suryaprnjhapti. 

(2) It only refers to a few notational places, the complete 
list being as under: — 

(i) Tutyauga, (2) Tufiha, (3) Adadahga, (4) Adada, (5) Ava- 
rahga, (b) Avava, (7) Huhvahga, (8) Huhuka, (9) Utpalahga, 
{10) Utpala, {i\) Padmahga, {12) Padma, Nalinahga, (14) 
Nalina, (15) Arthaniytirahga, (16) Arihaniyura, (17) Ctilikahga, 
(18) Cidika, (19) S'irsaprahelikahga and (20) S'irsaprahelika. 
From this list it appears that either some names have been 
left out in the Mss. utilized by me for the printed edition or 
that Siddhasena Ga^ii has dropped six names from Ayuia to 
Prayuia. 

Jyotiskarandaka strikes altogether a different note in 

1 This remark is made ia Samavaya, as under 

2 Sanskrit rendering 
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tbis connection ; for, according to it (v. 64-71) Sirsaprahelikd. 
is the name of the 250th place and not of the 194th place. 
Moreover, even the names of most of the notational places after 
FTirva are diflferent from those which are mentioned above and 
which are recorded in works codified at the Mathura council. 
In order that this remark may be substantiated, the names are 
mentioned as below: — 

(i) Pitvva (Purva), (2) Layanga (Latanga), (3) Laya (Lata), 
(4) Mahalayanga (Mahalatanga), (5) Mahalaya (Mahalata), (p>)NaU- 
(Nalinanga), (7) iVrt//«fl(Nalina), (8) Mahanaliimriga{},id\iA- 
nalinaiiga), (9) Mahanalina (Mahanalina), (10) Paumaiiga (Pad- 
manga), {\\) Pauma (Padma), {12) Mahapauinahga (Mahapad- 
mafiga), (13) Mahapauma (Mahapadma), (14) Kamalanga (Kama- 
langa), (15) (Kamala), {ib') Mahakamalahgn (Mahrikaraa- 

langa), (17) Mahakamala (Mahakamala), (18) Kumuyaiiga (Ku- 
mudanga), (19) Kiimnya (Kumuda), (20) Mahahimuyahga 
(Mahakumudanga), (21) Mahakimuya (Mahakumuda), (22) Tu- 
diyahga (Trutitanga), (23) 7 'udiya (Trutita), (24) Maha{udi- 
yahga (Mahatrutitanga), (25) Mahattidiya (Mahatrutita), (26) 
Adadahga (Adadanga), (27).4drtda (Adada), {2^) Malta dtxdahga 
(Maha^adaiiga), (29) Mahadada (Mahadada), (30) Uhatiga (Uha- 
figa), (31) Uha (Uha), (32) Mahmhahga (Mahohanga), (33) 
MahMlia (Mahoha), (34) Sisapaheliyanga (S'irsaprahelikahga) 
and (35) Sisapaheliya (S'irsaprahelika). 

Each of these represents a number equal to 84 lacs times 
the preceding ; consequently S’irsaprahelika stands for (84 
lacs)®“ years, and not for (84 lacs)“® years. Expressed in 
numbers it is equal to 1879551795501 1259541900969981343077- 
0797465494261977476572573467186816x10^®'' years.' 

7 attvUrtharajavartika (p. 149), a lucid commentary of 
Akalanka on Tattvarthadhigamasutra (III. 38® ) furnishes 
us with the following names, each indicating a number equal to 
84 lacs times the preceeding one: — 


1 See Mahopadhyaya Vinayavi jay a Gael’s (pt. Ill, Kcilalokay 

pp. 410), the enoyclopsedia of Jainism. 

2 This is according to the Digamhara school; for, according to the S'vetcm^ 
hara^ the number of this sutra is 17th. 
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(i) (2) Piirva, (3) Nayutdngtt, (4) Nayuta, {$y.Ku. 

muddnga, (6) Kumuda, (7) Padtmhga, (8) Padma, (9) Nalt- 
ndngai (10) Nalina, (ii) Kamaldnga, (12) Kamala, (13) Tutydnga, 
(14) Tntya, (15) Atatdnga, (16) Aiaia, (17) Amamdnga, (18) 
Amama, (19) fduhuanga, (20) HTihu, (21) Latdnga, (22) Laid 
and (23) Mahdiatd. Some names seem to be omitted in this 
printed edition. For, a Digambara work Trailokyadtpaka of 
which there is a MS. No. 603 of the Govt. Collection of 1875- 
76 deposited at the Bhandarkar O. R. Institute, we have the 
following names after Amama \ — 


55111^, srcrftT, 55m, Jif 


In Abhidharmakod a III, 94 of Vasubandhu we have as 
the first word of this verse. While explaining it TripitakScarya 
Rahula SSnkrtyayana makes the following observation in his 
commentary Ndlandika by name:— 





) I 






Before another topic is taken up, I may say a few words 
about the Jaina way of writing the numerals. At present they 
are written as shown below: — 


Hj ^5 

As early as the 4th century or so before the Christian era 
we find in several dgamas^ a list of the names of 18 lipis 
(written characters). Herein are mentioned ahkalipi and 
gaf}italipt. Dr. B. Datta mentions that these two names 
suggest that the forms of numerals used for different purposes 


1 See (1) Samavaya (XYITI), (2) Prajnapanasutra ( sutra 37) of 
S'yUmaoarya (376 A, Y.), (3) Avas’yahaniryukti {Upodghataniryukti) and (4) 
Majadhftrin Hemaoandra's commentary tg YWesavaB'yakahhasya (v. 464). ; 
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were different, the former referring to those used in engraving 
and the latter, to those used in ordinary writing.^ 

Place-value system of Decimal Notation 

It appears that India has been the birth-place of various 
numerical notations. Out of them, the one in which there are 
used only ten symbols, is of considerable importance. In this 
notation nine symbols represent numbers one to nine, and the 
tenth, zero. The former nine symbols are designated as ankc^ and 
the latter viz., the zero-symbol as s'linya} This notation with a 
decimal scale goes by the name of “place-value system of decimal 
notation” or “the decimal place-value system”, and is adopted 
throughout the civilized world, since the application of the 
principle of this place-value is both sufficient and efficient 
to enable one not only to write any number whatsoever but to 
write it in the simplest way possible. 

That this place-value system of decimal notation* was 
known in India several centuries before the dawn of Christianity 
can be deduced from the following particulars: — 

1 In this connection he has added that in the Jaina literature, as also 
in the Vedic literature, we ordinarily find that a distinction is made between 
forms of alphabets used in engravings and in Mss., which are respectively styled 
by the Jainaa as Kdsthakarma or wood-work and Pnstaka-karma or book-work. 
He has substantiated his statement by referring to the 10th and 146th sutras of 
Anuyogadvdra as well as Maladharin Hemacandra Suri’s commentary on the 
former. I may add that Hemacandra has interpreted pottha as (1) pota, 
(2) pustaka and (3) td^patTddi, Furthermore, the word p^ista occurs also in 
the bfidsya on Tattvdrthddhigamasutra (I. •'5), and is explained on p. 46 by 
Siddhasena Ga^i as jfed.'l'il occurs in the btidaga on VT. 

10 and is explained in the fikd on p. 21. On p. 78 of this very pika ( VII, 11), 
the word pasta is used. 

2-3 These literally mean “a mark” and “empty” respectively. 

4 In Jinabhadra Gani’s Vis'esavas'yakabhasya (v. 704), a gathd oi the 
Avas’yakaniryukti of Bhadrabahu is quoted as under 

“ftgiinm: 1^” 

What is the true radical significance of the word thihuga and in what sense 
has it been employed in theaJj|||||S(|Ba8S2g£^ The commentator Hemacandra 
Suri is of opinion that Datta asks me a question : 

“Is it then the ‘zero’ d^h^/def5imal numerSiriibtation ? If so, it will have 
to be admitted that ^^Wodern decimal place-value notation was known in 
India in the 4th centWy before tbe Qhti#tian era.’’ 

4ni9re CffO . 
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(1) In the 142nd sfitra of AmyogadoSra there is a 
reference to sthana {thSnthiin) or places of decimal notation. 

(2) A denominational name like kopaiofi (ko^aHodt) is 
mentioned in this sQtra as indicating its connection with places 
of numerations. 

(3) A very big number extending to 29 places i. e. to say 
a number consisting of 29 digits is here referred to as we 
shall shortly notice. 

(4) Vyavaharmutra {uddes'aka I) furnishes us with a term 
gai\anasthana for place of calculation. So says Dr. Datta, 

The word-symbol notation 

A notation in which any word conveying the idea 
of a number is used is called a ‘word-symbol notation’. This 
notation has not only been extremely well-known in India from 
ancient times but has also been extra-ordinarily popular.* The 
Jaina writers, too, have utilized it in their works,* the foremost, 

1 In ‘^Indian Mathematics’^ by G. R, Kaye, it is mentioned on p. 31 
that this notation was introduced ( into India ) about the ninth century, 
possibly from the east, 

Mr, Rangaoharya M, A. has stated in his preface to “The Gapitasara-. 
sahgraha of Mahaviracftrya” that “there is evidence in his (Aryabhatta’s) 

writings to show that he was familiar with nominal numerical Similarly in 

Brahmagupta’s writings also there is evidence to show that he was acquainted 
with the use of nominal numbers and the decimal system of notation.” 

My friend Dr, Datta just informs me that he has written in Bengali 
several articles connected with this topic, which have appeared in the 
Bahglya Sahitya Pari?ad Patrika. For instance, “Jaina-sahitye nama-samkhya” 
in B. S. P. P, 1337 B. S, pp. 28-39 ; “Nama-samkhya”, ibid, 1337 B, S. pp, 
7-27 ; “S'abda-samkhya Prapall,” ibid,, 1335 B, S, ( = 1928-29 A, 0.), pp. 8-30; 
**Aksara-samkhya Pranali”, ibid., 1336 B. S. pp, 22-50; and “Ahkanaih vamato 
gatih”, ibid., 1337 B. S. pp, 7-30. 

2 Amongst the Digambara writers Nemicandra (cir, 10th century) well- 
known as “Siddh&ntaoakravartin” and author of Gammafa$diraf Trilokasdra 
and Labdhisdra, has employed both the right-ward and left-ward moves while 
employing various numerical notations. In Triloknudra (gdthd 21), the 
number 197,912,092,999,680,000,000,000,000,000,000,000,000,000,000 is men- 
tioned by the right-ward move as under 

” 

In ycUAd 313 of the same work, he, however, mentions by the 1^-ward 
move, the number 7905694180 as 
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definitely known at present being Jinabhadra Gapi K^amS. 
s'^ama^a.* A list of words signifying different numbers is 
given in the appendix.® 

Classifications of numbers 

As was the case with early Greeks, the Jaina school, too, 
does not consider one as a number. This will be evident from 
the following line of the 146th sutra of Anuyogadvara:-^ 

“#r i% ^ sr 3%, 

While explaining this portion Maladharin Hemacandra remarks 
as under:— 

When an object like a pot is seen, what one realises is only 
a pot and not its number; or, he adds, it may be due to the fact 
that in ordinary dealings only one thing, if given or taken, is 
mostly not taken into account. Thus the Jainas begin with two 
and end, of course, with the highest possible type of infinity. 
All these numbers can be grouped under 21 heads. These 
we shall deal with, a little bit later. For the present we shall 
mention 4 types referred to in the 316th sQtra of Sthananga. 

The four types of numbers 

Even, in the time of the Vedas, we find the distinction 
made between odd and even numbers. These are styled as 
ojas and yugma ( 3 ”*) in Jainism.* Furthermore, it is 

interesting to note that they are associated with krta, dvctpara^ 
iretH and ka/t, the well-known names for the four yugas of 

That he uses contrary moves even while expressing numbers by resorting 
to Eatapay&di system in its second variant is borne out by Gommafasdra (Jiva- 
kaicda, v. 158} and Trilokasdra ( gdthd 98 )• 

1 See Erhatkaetrasamdsa 1. 69. 

2 While representing various numerical quantities by certain things, 
SVipati has invariably followed the decimal system of notation* The words 
used by him are marked with an asterisk. 

3 Sanskrit rendering : — 

9W Si HI »mT • 

4 In the following verse of Daa'agitika of Aryabhata I (499) «ar$*a means 
“odd” and avarga means “even” : — 

^ *1% 

In later works the words vi^ama and^amo stead for "oM” *&d 
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the Vaidika Hindus. To put it plainly, I shall quote from 
Sthanahga : — 

"H-erejumma means a kind of ras'i. On a quaternity being 
deducted from a ra^i^ it may either end in 4, 3, 2, or i. These 
are respectively called krtayugma^ tryojas, dvaparayugma, and 
kalyojas? This seems to suggest that the numbers can be 
classified as 4m+4, 4m+3, 4m+2, and 4m+i. 

Odd and even powers 

In Uttar adhyayanasutra (XXX; 10, ii) we find for 
the 2nd, the 3rd, the 4th, the 6th, and the 12th powers, 
distinct names viz., varga^ ghana, varga-varga, ghana-varga and 
ghana-varga-varga. I do not know, if any canonical work 
mentions names for the 5th, 7th, nth and other odd powers. 
Anuyogadvara (sutra 142) deals with successive squares and 
square-roots. To put it explicitly, it means that the ist 
square of a stands for (a)*; the 2nd, for (a®)® i.e. the 3rd, 

11 

for (a*)® i. e. and so on, the «th standing for 

Similarly the ist sq. root of a means a^, the 2nd sq. 

1 

1 

root its sq. root or cr and thus the nth sq. root a®.* 

In this sutra we find references to the ist sq. root multi- 
plied by the 2nd sq. root*, the cube of the 2nd sq. root®, 
the 1st sq. root multiplied by the 3rd sq. root,’ the 2nd sq. 
root multiplied by the 3rd sq. root* and the cube of the 

third sq. root®. These can be symbolically represented as 
1 1. 1 8 1 -1. 1 1 1. 3 

a'^y.a*, (a*) , and (<2“) respectively. I think this 


1 Sanskrit rendering : — 

srauif^, ?mr— 

2 This is how it is explained on p, 238 by Abhayadeva Suri in his 
commentary to Sthdndnga, 

3 a raised to 2 x 2 x 2 x 2... n times. 


4 raised to ^ x ^ x ...n times.^ 

9 p. 209“, 
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will suffice to convince a reader that two fundamental laws of 
indices viz. <2“x and where m and n may 

be integral or fractional were well-known to the Jaina saints. 

That Nemicandra, the author of Trilokasara knew these 
fundamental operations of indices can be inferred from the 
gathas 105-108 of the same work. For, therein he mentions 
the following rules respectively; — > 

(1) The addition of the ardhaccheda^ of the multiplier and 
that of the multiplicand is the ardhaccheda of the product, and 
that it has no more cheda. 

(2) The subtraction of the ardhaccheda of the divisior from 
that of the dividend is the ardhaccheda of the quotient. 

(3) The product of the distributed number and the ardha-^ 
ccheda of the substituted number equals the ardhaccheda of 
the resulting number. 

(4) The addition of the ardhaccheda of the distributed 
number and that of the substituted number is the vargadalakd 
of the resulting number. 

14 KINDS OF series’* 

From Trilokasara (giithas 53-66 and 77-88) we learn about 
the following 14 kinds of series or dMras^, each type dealing 
with some special numbers:— 

(1) Sarva. This is an A. P. with i as the ist term and i as 
the common difference. Thus this series consists of natural 
numbers, say up to U. 

(2) Sama. This series consists of even numbers. ( No. of 
terms ~ or § ). 

(3) Visama. This series consists of odd numbers (No. of 
terms ^ or 

1 This is a technioal term, and means a number of times a particular 
number can be halved. Thus if x 2”, then n is called the ardhaccheda of x. 
This will remind one of the fact that if == n, a; is called the logarithm of ta 
the base a. 

2 For an exhaustive treatment Nemicandra asks his readers of TrUokasdra 
(^gdihd 91) to refer to Tfhaddhdrdparikarrf^an* Is this a work? If so, un- 
fortunately this work seems to bo extinct. 

3 This subject is dealt with in Appendix C in “The Jaina Qem Dictionary* 
(pp. 149-162). 
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(4) Kfti=.i, 4, 9, 16 etc., up to the last square number. 

(5) Akrti=2y 3, 5, 6, 7 etc. This series is got by subtracting 
Krti from Sarva. 

(6) Gham=-i, 8, 27, 64, etc. up to the last cubic number 
say V before U. 

. (7) Aghan(x=-2 to 7, 9 to 26, 28 to 63 etc. This series is 

obtained by subtracting Gham from Sarva. 

(8) Krtimatrka (or vargamatrka)-i, 2, 3, etc., No. of terms 
being Vu. This means a series having the sq. roots of Krti terms, 

(9) Akrtimatrka^{yv-\-i')y (Vu+2), (Vu+3) up to U ; the 
No. of terms being U-Vu. This series deals with terms of 
which the sq. root is irrational. 

(10) Ghanatnatrka=i , 2, up to the cube root of the last 
cubic number. This series is concerned with those numbers 
in Sarva of which cube root is rational. 

(11) Aglianamairka. This series consists of terms in Sarva 
of which the cube root is irrational. 

(12) Dvirupa.varga=2’^ , (2*)*, its square, its square and so 
on. The 4th, 5th and the 6th terms of this series are called 

and and stand for 2“ or 65536, 2®* or (65536)* or 
4294967296 and 2®* or (4294967296)* or 18446744073709551616. 
This is due to the fact that RwiTfl, and are abbreviations 
of and a quota- 

tion* given in Midhavacandra’s vrtti (p. 28) on the 66th 
of Trilokasara. 

(13) Dvirupa-ghatKvzi^ ^ its square, its square etc. i. e. to say 
a series* having for its first term 2® and for its successive terms 
the squares of the immediately proceeding. 

(14) Dvirupa-ghanaghana. This is a series* of which the 
first term is the cube of 2’ and each succeeding term is the 
square of its predecessor. 

The above treatment of series may be at least taken to be 
a rough indicator of the knowlegge of indices possessed by 
the Jamas in ancient times. 

1 This runs as under : — 

<n«r 'T't »r uu •'’* 

2-3 These are respectively styled as 4an«i Ghana 9'nd 0hnn» Okana‘ 
tnhaang^ '*the Jsdaa Btaa Pintiimary" eu p. 149. 
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Now a few words about their knowledge of the geometricsd 
progression. 

In TrilnkasUra {gUthS. 231), the rule for the summation of 
this series is mentioned. For examples see the vrtti of its 
gathcis 796 and 797. 

Gtma/iani^ is a term of the geometrically decreasing series, 
the sum of the number of terms of which is the number of 
molecules of a unit of bondage, and each term in which is half of 
the term immediately preceeding it. For example, if the maxi, 
mum number of molecules which the soul draws in to bind itself 
with, in one instant be 6300, and the duration of their bond- 
age be 48 samayas and there be 6 gunahanis or terms in the 
geometric series, then the number of the molecules shed in the 6 
gunahanis will be respectively 3200, 1600, 800, 400, 200, and 100. 

Here in each guriahani there are ^=8 samayas. This is 
called gwiafiani dy^ma, i. e. the duration of the gunahdni. 

The whole series of 6 gunahanis is called ndndgunahUni. 

The number 2 raised to the power of the number of 
gunahdni in the ndndgunahdni is called anyonyabhyasta rds'i. 
In the above example it is=2®=64. 

One samaya-prahaddha or unit of bondage divided by 
anyonyabhyasta rds'i minus one, gives the number of molecules 

shed in the last or antima gunahdni. Here ^=*^=100 is 
the last gunahdni. 

The double of the number of gunahdni dydma is nis^f-, 
kahdra. Here it is=8x2=i6. 

Chdyd is the regular arithmetical difference between any 
two consecutive terms of the series which represents the 
kdrmika molecules shed in each successive samaya of which 
each gunahdni consists. In the above example in the gunahdni 
of 8 samayas, 3200 molecules are shed. In the first samaya 
more are shed than in the second, in the second more than in' 
the third and so on. The number of molecules by which the 

1 This entire topic of gun^ni etc., is praotioelly here rsproduoed from 
“The Jaina Gem Di^ti<mary” ( ppw 46-43’ ). 
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shedding is less in every succeeding instant is called chSyS. 
In the above example it is found as follows : — 

We find the first term of the series and divide it by ni^e- 
kahara (here i6). The first term is found as follows:— 

Gunahani molecules X 4 ^ , 3200 x 4 3200 x 4 ^ 

SxGunahani ayaraas + l • tlcrC thc ISt tCrni-p^-gy:j 7 |— 5 ^“— 

• rViQx _ Isfc term _ 512 512 

• • ^"“Gunahani ayama’“2 x 8“" 16 ““3 ^ • 

That is, in the ist 8 samayas of the ist guna/iani, the 
number of molecules shed will be respectively 512, 480, 448, 
3 ^ 4 > 352, 320, and 288. 

The chaya for each succeeding gunahani will be half of the 
one immediately preceeding it. As the number of molecules 
in each gunahani is half of that of its immediate predecessor, 
its chaya is also half the chaya of its predecessor. 

As an example of an increasing series, the reader may be 
referred to the quantity of ink required for writing the fourteen 
purvas. The quantity of ink which can just immerse an elephant 
is necessary for writing the ist pUrva. Double this quantity 
is required to write the second and so on*, so that the quantity 
of ink necessary for writing the 14th purva is 2*® times what is 
required for writing the ist. Thus on the whole, the total 
quantity of ink which will just suffice for writing all the purvas 
is sufficient to immerse 1+2+2®+. ..up to 2*® i. e. 16383 elephants,® 

The human population 

I may now take up the question about the number of 
human beings dealt with in Anuyogadvara (sutra 142), since it 
is connected with the indices and classifications of numbers. 

As stated therein the minimum number of garbhaja human 
beings at any time is what can be calculated in terms of kotakoti. 
It consists of 29 digits and is more than triyamalapadcP and less 
than caturyamalapadc^ i. e. to say it lies between triyamalapada 

1 Compare the dvigwyx sankhya occurring in the 26th BrahmaigM of 
Sama-Veda. 

2 For details see my “Descriptive Catalogue of Jaina Manuscripts” vol. 
XYII, pt. II; No. 623. 

3 A triad of yamaXapadat or their tertiary. 

4 A quarternian of yamalapadoB or their qnarternity* ^ 
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and caturyamalapada. To be quite exact it is equal 'to the 
sixth successive square (of two^) multiplied by the fifth 
successive square (of two) or a number which can be divided 
(by two) 96 times. 

Yamalapada is a technical term capable of signifying two 
things: (i) a group of eight notational placesand (2) the second 
successive square. According to the first interpretation it inclu- 
des all numbers consisting of 8 digits. On this basis dviyamala- 
pada, triyamalapada and caturyamalapada etc., signify groups of 
numbers consisting of digits 16, 24, 32 etc. respectively. Hence 
the numbers between triyamalapada and caturyamalapada 
consist of digits more than 24 and less than 32. The product 
of 2** (the 6th successive square of 2) and 2®* (the 5th succes- 
sive square of 2) is 2®*.* It consists of 29 digits and is divisible 
(by two) 96 times.® 

The second interpretation of yamalapada means the 2nd suc- 
cessive square or 2*. Consequently triyamalapada means the 6th 
successive square or 2®* and caturyamalapada, the 8th successive 
square or 2®'®. 2®® is certainly between these two. So either 
interpretation holds good. 

21 KINDS OF NUMBERS 

As noted on p. xxiii, unity is outside the sphere of calcula- 
tion. Numbers fit for calculation {gaTianasahkhyd) begin with 2, 
and go up to the highest possible infinity. They are classified 
under three groups: (i) sahkhyata (numerable*), (2) asankhyata 
(innumerable*) and (3) ananta (infinite®). The first group has 
three subdivisions viz,, jaglianya (lowest), madhyamd? (inter- 
mediate) and utkrsj^a (highest). The second group has three 
main divisions viz,, (i) paritta, {2) yukta and (3) asankhyata, 
each of which is again of three types known as (r) jaghanya, 
(2) madhyama and (3) utkrsta. Thus in all, the second group 

1 The reason of selecting two is given by Maladhftrin Hemaoandra in 
the vrtii of Anuyog<tdvdra (p. 207*) as under ; — 

2 It is equal to 79,228, 162, 614, 264, 337, 593, 643, 950, 336. 

3 Technically speaking, it means a number having 96 ardhacchedas^ as the 
latter signifies the number of times, a given number can be halved. 

4-6 This is only a rough rendering. 

7 This is also styled as ajaghauyothnfa. 

5 
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has 9 divisions. The third group, too, has the same number 
of divisions; for, firstly ananta has three divisons viz., (i) paritta, 
(2) yukta and (3) ananta^ and secondly each of these three has 
three subdivisions viz., ( i ) jaghanya^ ( 2 ) madhyama and (3) 
utkrspi. All these 3+9+9 i. e. 21 classes of numbers can be 
hence represented as under : — 

Gapanasankhya 


Safikhyata Asankhyata Ananta 


(1) Jaghayna, (i) Paritta — (i) Paritta — j.m.u. 

(2) Madhyama, (2) Yukta — j.m.u. ( 2) Yukta— -j.m.u. 

(3) Utkr§ta (3) Asankhyata — j.m.u. (3) Ananta. — j.m.u. 

The number 2 is Xht. jaghany asankhyata. The number 3 
and the following up to one proceeding the ntkr^tasahkhyaia 
come under the class known as madhyamasahkhyata. Utkrsta-. 
sahkhyata is explained by means of an example as under - 

Suppose we have four palyas each of the size of the 
Jambudvipa whose diameter is 100,000 yojanas^ whose 
circumference is 316, 227 yojanas, 3 gavyutis, 128 dhanusyas^ 
13I ahgulas and a little more, whose depth is 1000 yojanas, 
which has a jagafi 8 yojanas in height and a vedika, two yojanas 
in height. 

Out of these four palyas named as anavasthita, s'alaka, 
pratis’alaka and mahas'alaka let us fill the first with white 
mustard seeds, and then start throwing one seed out of 
them in Jambfldvipa, another in Lavapasamudra . and so 
bn in the successive dvipas and samndras , of the Jaina 
cosmography. When all the seeds are exhausted, let u^ 
construct another palya having its diameter equal to that of the 
dvtpd or samudra where the last seed was thrown. This palya, 
too, must be of the same depth and height as the anavasthita 
palya. Let this newly constructed palya be also named as 
anavasthita. Let us fill this with seeds as before and. start 
once more throwing a seed in dvipas and samudras till this 
palya becomes empty. Let us . throw one seed in s'aldka this 

I J, M and U stand iov jaghanya^ madhyama and uthrsfa respectively. 
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time* with a view to note that anavcisthita became empty. Once 
more we should now construct a new palya having depth and 
height as before but having its diameter equal to the dvtpa or 
samudra where the last seed was thrown. Let us fill this 
palya again named as anavasthita and start throwing seeds as 
before. When this gets emptied, a seed is to be thrown in 
s'aldka. When this process is repeated for a number of times, 
it will so happen that dalaka will be completely full. At this 
stage we should again construct a new palya as before and fill 
it up with seeds. Then we should commence throwing seeds 
from s'alaka till it gets emptied. This time we should throw one 
seed in pratis'aldka and start throwing seeds from anavasthita. 
When this process is repeated several times, $*aldka will become 
full. Then this palya should be emptied as before and to mark 
that stage one seed must be thrown in pratis' alaka. In course 
of time, this process when repeated, will fill up pratid alaka. 
We should then start throwing seeds from it till it becomes 
empty and to note that stage, we should throw one seed in 
mahapratid alaka. Let us then start emptying s'alaka which 
has been already filled up with seeds by this time. When it 
becomes empty, a seed is to be thrown in pratis' alaka, and the 
process of emptying anavasthita, throwing one seed in s'alaka, 
constructing a new anavasthita etc. is to be repeated till 
all the four palyas including the anavasthita finally constructed 
get filled up with seeds. On this stage being reached, we 
should make a heap of seeds of these four palyas and add 
to it all the seeds thrown in various dvipas and samudras. 
When this work is over, let us count the number of the seeds. 
When one is deducted from the number thus obtained, the 
remaining number is spoken of as utkr.^ta.sahkhyata. This 
utkrs^a-sahkhydta number of the early Jainas may be compared 
with what is called “Alef-zero” in modern Mathematics. This 
number is explained in “The theory of functions of a real 
variable and the theory of Fourier’s Series’’ by E. W. Hobson 
Sc. D., F. R. S. (A. D. 1907, p. 154), as under; — 


1 According to Hemacandra Suri’s commentary ( p. 236 ) on Anuyogadata 
one seed was thrown oven earlier. What is stated here is, however, in accor- 
dance with Lokaprakas'a (I, 140). 
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“The cardinal number* of the aggregate of all the finite 

integers i, 2, 3, n, is called Alef-zero, and is denoted 

byS.*; thusx.= in}. The numbers, is identical with the 
number which has been previously denoted by a”. 

By adding unity to the utkrs\a.sahkhyata (the highest 
numerable ), jaghanya.paritta.asahkhy(ita ( the lowest nearly 
innumerable) is obtained. Then follow the intermediate numbers 
which form the class known as madhyatna.paritta-asahkhyHta 
until utkrs\a-pariUa-asankhyata (the highest nearly innume- 
rable) is reached. Which is this ‘highest nearly innumerable' ? 
The answer is as under: — 

Jaghanya-paritta-asmikhyUta multiplied by itself not only 
once but jaghanya.paritta-as<mkkyata times,* leads to a number 
called jaghanya.yukta-asankhyaia*". This number diminished by 
one goes by the name of ntkrspi.paritia-asankhyata. 

Numbers between jaghanya-yukta.asankhyata and uikrsta- 
yukta-asankhyata form the class known as madhycma.yuhta- 
asadikhydta. 

Jaghanya.yuMa.asahkhyUta multiplied by itself jaghanya- 
yukta-asankhyata times gives us a number styled as jaghanya- 
asankhy^ta-asankhyata. This number diminished by one is 
utkrspx-yukta-asankhyaia. 

Jaghanya-asankhyata-asahkhySta when multiplied by itself 
jaghanya-asahkhyata-asahkhyUta times gives rise to jaghanya- 
paritta-ananta. This number diminished by one is ntkrs^. 
asa/hkkySta-asankkyata. 

Jaghanya.t>aritta~ananta multiplied by itself jaghanya- 
pariita-ananta times comes to jaghanya-yukta-ananta. This 
number diminished by one is utkrsta.paritta-ananta, 

Jaghanya-yukia-ananta multiplied by itself jaghanya-yukta- 
ananta times leads to jaghanya-ananta-ananta. This number 
dimished by one is utkrs^-yukta-ananta. 

1. cardinal number is characteristic of a class of equivalent aggregates’*. 
It is so defined on p. 8 in **Th6 Theory of functions of a real variable and the 
theory of Fourier’s series” ( p. 8 ) above referred to. 

2 ‘‘The cardinal number x. is greater than all the finite cardinal numbers 
and it is less than any other transfinite cardinal number” ( p, 155 )• 

3 This is called ahhydm of jaghanya-pariUa-asanJchyatai for, abhydaa 
means a number raised to itself e. g. the abhydaa 

4 This is equal to the number of samayctM m one aeai& 
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AH numbers beyond jaghanya-ananta-ananta come under 
the class known as madhyama-ananta-ananta ; for, according to 
the canonical works there is nothing like utkrsta.ananta.ananta. 

The Katma.gr anthas agree up to the definition of jaghanya. 
yuhta-asankhyUta. Thereafter they differ as under:-— 

Jaghanya-yukta-asankhy^ta multiplied by itself and then 
diminished by unity gives utkrsta.yukta-asahkhyMa. The addition 
of one to this number gives jaghanya-asnhkhyata.asahkhyata. 

Find out the square of this jaghatiya-asahkhya-asahkhyaia^ 
then its square and again its square.* Add to this number lo 
particular* asahkhyatas. This resulting number is to be squared 
and then this process is to be repeated twice. The result thus 
arrived at, \s jaghanya.paritta-ananta. This number diminished 
by unity is utkrsta.asankhyata.asankhyata. 

The ahkyasa of jaghanya-paritta-anania is equal to jaghanya. 
yukta-anania. This number which corresponds to the number 
of the abhavyas, when diminished by unity equals iHkrsta. 
paritta-ananta. 

The square of jaghanya.yukta.ananta comes to jagkanya~ 
ananta-ananta. This number diminished by one is utkrs\a. 
yukta-anania. 

Find out the square of the jaghanya-ananta-ananta, 
then find out its square and then find out the square of this 
resulting number. Add to this number finally obtained, six 
particular* anantas. The number thus got is to be squared. This 
resulting number is also to be squared. Repeat this process 
once more. Then the number arrived at, gives us utkrsta. 
ananta-ananta^ when the ananta paryayas of kevala-jriana and 
those of kevala-dars' ana are added to it. 

1 TEis is in short, the eighth power oijaffhanya-asankhydta-asankhydta. 

3 They are : ( i-iv ) The prades'as of («) lokdkda'a, (b) of dkarmdatikdyet, 
o£ adharmdtiikdya, and ((i) of a soul, (v-yx) adhyavaadyasthdnas of athiti- 
bandha and anubhdya, (vii) indivisible parts of mental, vocal and physical 
yogaa^ (viii) the aamayaa of kdlaeakra, (ix) pratyeka-jivas and (x) the bodies of 
the ananiakdyaa. Here, everywhere ‘number’ is understood. 

3 They are: — (i) the number of the vanaapatikdyaa, (ii) the number of the 
•nigodaa, (Hi) the number of the liberated, (iv) the number of the paramdxput, 

(v) the number of the aamayaa of the time ( past, present and future) and 

(vi) the number of the pradea'aa of alokdkda'a. 
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Dr. Datta has treated this subject in his article “The Jaina 
School of Mathematics’’* (pp. 141-142) as under: — 

“Consider a certain trough which is of the size of the 
Jambadvipa whose diameter is 100,000 yojanas, an^ whose cir- 
cumference is 316, 327 yojanas^ 2 > govyuti^ 128 dhanus, 13^ angula 
and a little more. Fill it up with white mustard seeds counting 
them one after another. Continue in this way to fill up with 
mustard seeds other troughs of the sizes of the various lands 
and seas of the Jain cosmography. Still it is difficult to 
reach the highest number amongst the numerables. So the 
highest numerable number of the early Jainas corresponds to 
what is called Alef-zero in modern mathematics. For numbers 
beyond that Anuyoga-dvarasutra further proceeds: 

By adding unity to the higest ‘numerable’, the lowest 
‘nearly innumerable’ is obtained. After that are the intermediate 
numbers until the highest ‘nearly innumerable’ is reached. 
Which is the highest ‘nearly innumerable’? 

The lowest ‘nearly innumerable’ number multiplied 
by the lowest ‘nearly innumerable’ number and then 
diminished by unity will give the highest ‘nearly innume- 
rable’ number. Or the lowest ‘truly innumerable’ number 
diminished by unity gives the highest ‘nearly innumera- 
ble’ number. Which is the lowest ‘truly innumerable’? 
The lowest ‘truly innumerable’ is obtained by multiplying 
the lowest ‘nearly innumerable’ number by itself ; or by 
adding unity to the ‘highest nearly innumerable’ number. 
This number is also equivalent to Avali. After that are the 
intermediate numbers until the highest ‘truly innumerable’ 
number is reached. Which is this highest ‘truly innumerable’ 
number ? It is the lowest 'truly innumerable’ number mul- 
tiplied by the Avali zxidi then diminished by unity ; or the lowest 
‘innumerably innumerable’ number decreased by unity. Which 
is the lowest ‘innumerably innumerable’ number ? It is the 
lowest ‘truly innumerable’ multiplied by Avali or the highest 
‘truly innumerable’ number increased by unity. After that, 
are the intermediate numbers until the highest ‘innumerably, 

l.Sea *'The Balletin of the Calootta Mathematioal Society” vol.’XXI, 
No. 2, 1929. . , , 
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innumerable’ is reached. Which is the highest ‘innumerably 
innumerable’ number? It is the lowest ‘innumerably innu- 
merable’ number multiplied by itself and then diminished by 
unity, or the lowest ‘nearly infinite’ number diminished by 
unity. Which is the lowest ‘nearly infinite’ number? The 
lowest ‘innumerably innumerable’ number multiplied by itself 
or the highest ‘innumerably innumerable’ increased by unity. 
After that are the intermediate numbers until the highest ‘nearly 
infinite’ is reached. Which is this highest ‘nearly infinite’ 
number? The lowest ‘nearly infinite’ number multiplied by 
itself and the product decreased by unity ; or the lowest ‘truly 
infinite’ decreased by unity. Which is the lowest ‘truly 
infinite’ nnmber ? The lowest ‘nearly infinite number’ multiplied 
by itself, or the highest ‘nearly infinite’ increased by unity. It 
is also called the Abhavisiddhi. After that are the intermediates 
until the highest ‘truly infinite’ is obtained. Which is the 
highest ‘truly infinite’ number? The lowest ‘truly infinite’ 
number multiplied by the Abhavisiddhi and diminished by unity 
or the lowest ‘infinitely infinite’ number diminished by unity. 
Which is the lowest ‘infinitely infinite’ number ? It is the 
lowest ‘truly infinite’ number multiplied by the Abhavisiddhi 
number, or the highest ‘truly infinite’ added by unity. After 
that are intermediate numbers. Such are the numbers of 
calculation.” 

He further observes; “It will be easily recognised that the 
above classification can be represented by the following series :• 

2...N I (N+i)...{ (N+i)*-i } I (N+l)^..(N+I)*-I } i 

(N+i)*... { (N+i)*-i } 1 (N+i)»...(N+i)“- I } I 

(N+i)”...{ (N+i)”-! } I (N+i)®*... 

where N denotes the highest numerable number as defined 

before The series contains as recorded in the work the 

extreme numbers of each class and the different classes have 
been separated by a vertical line. 

It will be noticed that in the classification of numbers 
stated above there is an attempt to define numbers beyond 
.Alef-zero....The fact that an attempt was made in India to 
define such numbers as early as the first century before the 
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Christian era, speaks highly of the speculative faculties of the 
ancient Jaina Mathematicians,”* 

Different types of infinity 

Infinity can be looked upon as having three types, when 
viewed from the stand-point of the conditions of human beings. 
For instance, a liberated soul will remain in that condition for 
ever; i. e. to say this state is sadi-ananta. The mundane state of 
this soul prior to the attainment of salvation is anadi-mnta] for, 
it was only when the final emancipation was reached that this 
soul bade good-bye to the mundane state binding it from the 
beginningless time. In the case of one who is never to be 
liberated, the mundane state is anadi-anania. 

From Sthananga (sutra 462) we learn about the five 
varieties of ananta or infinity, viz. (i) ekato'nanta (infinite in 
one direction), (2) dvidhananta (infinite in two directions), 
(3) ded avistdr ananta (infinite in partial expanse), (4) sarva. 
vistdrdnanta (infinite in entire space) and (5) s'ds'vatananta 
(infinite in eternity). 

Use of factors for Multiplication and Division 

Over and above these contributions in the Mathematical 
field, Umasvati, who was not only a metaphysician but who also 
appears to have been a Mathematician of the Kusumapura* 
school®, has obliged us by indicating two methods of multipli- 
cation and division.* One of them is the usual method, and 
the other is the method whereby operations are carried on in 
successive stages by factors* and which is hence simpler and 
shorter than the first. 

1 For a treatment of numbers according to the Digamhara sources, the 
reader is referred to the ^^Jaina Gem Dictionary” (pp. 140->148)« 

2 Ancient Pataliputra near modern Patna. 

3 The celebrated Bhadrab&hu, too, belongs to this school. 

4 See the hhdaya on TattvdrthddhigarnasutiHk (II, 52). 

5 Brahmagupta ( 628 A. D.) has named the multiplication of factors as 
bhedag^X^ana {vide his Brakmasphutasiddhdntay XII, 55), and others as vihhdr 
gagurj^ana* S'rldhara (c. 750) has mentioned in his TrWatikd as the 2th rule 
the method of division by factors. These methods 'went through Arabia to 
Italy, in modern ages and were called mode per repiego, as we learn from 
^♦History of Mathematics” (vol. ll, pp. 101 and 135) by D. B, Smith, 
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Four kinds of pramana (measure) 
Anuyogadvara (sutra 13 1) mentions four types of prama- 
na. These respectively refer to the four entities viz., (i) 
dravya, (2) k&etra., (3) kala and (4) bhdva. Dravyapramana is 
of two kinds: (i) prudes' anispanna and (2) vibhdganispanna. 
Out of these the former has infinite varieties, while the latter 
has only five viz.^ (i) vtdna (measure by bulk), (2) unmdna 
(measure by weight), (3) avamdna (linear measure), (4) ganima 
(numerical measure) and (5) pratimdna (measure by weight). 
Ganima refers to calculation of numbers beginning with one 
and going up to a crore. 

Mdna is divided into two classes viz. (i) dhanya-mana and 
(ii) rasa-tndna according as it deals with corn or a liquid sub- 
stance like liquor. Each of these classes and iinmdna, avamana 
and pratimdna as well, provide us with tables of measurements 
as under: — 

I Dhanyamanapramana 


2 asatis^ 

= 1 prasrti {pasa’i') 

,, prasrtis 

= „ setika ( setiyd ) 

4 setikas 

= „ kulaka® ( kulad ) 

,, kulakas 

= ,, prastha {pattha) 

„ prasthas 

= „ adhaka adhaga ) 

,, adhakas 

= „ drooa® {dona) 

6o „ 

== „ jaghanya (y«/w«a) kumbha 

8o „ 

= ,, madhyama {majjhima) ,, 

100 „ 

= „ utkrsta ( ) „ 

8oo „ 

= „ vaha 


IT Rasamanapraman.\ 

2 catuhsastikas* = i dvatrimsfika ( /JaZ/wfya ) 

1 The Prakrit word for ‘asati’ is a«ai. 

2 This is also known as ‘kudava\ 

3 Those persons like Bharata and Sagara whose body is 108 times their 
own angula are said to be pram^v>ayukta. They are also said to be mdnayulcta ; 
for, they will displace one dror^a of water, if they enter a droryi^ a vessel full 
of water. Or if this vessel is wanting in water to the extent of one c^roria, it 
will have its water up to the brim, when such persons enter it. This illustration 
referred to in Anuyogadvdrasutra (sutra 133) and explained by Jinadasa 
Gani in his curr^i (p, »^2) and by Yakinimahattaradharmasunu Haribhadra Suri 
in his commentary (p. 77) on this sutra, is likely to remind one about the 
principle of Archimedes. 

4 The Prakrit word for ^catuhsastika’ is caiisatthidw 
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2 catuhsastikas =* sV ma^ika =» 8 

„ dvatrirfas'ikas = i §odas'ika (soiasia) 

■= IB mapika =■ 1 6 palas 

,, §odas'ikas = i astabhagika ( ) 

= J ma^ika = 32 palas 

,, as-^abhagikas = i caturbhagika {caUbkata) 

= ^ matiika = 64 palas 

„ caturbhagikas = i ardhamapika ( addhamUtfui ) 

= mapika = 128 palas 

„ ardhama^jikas = i manika ( matful ) 

= 256 palas 

III Unmanapramana 

1 ardhakarsa^ =-^- pala 

2 ardhakarsas =i kavsa (Aar isa) 

= -4- pala 

„ karsas =i ardhapala 

„ ardhapalas =„ pala 

500 palas =„ tula 

10 tulas =„ ardhabhara 

20 „ =^-„ bhara 

IV Avamanapramana 

24 angulas = i hasta ( hattha ) 

4 hastas =„ dapda 

,, ,, =„ dhanuska ( 

„ M =Myuga(y«^fl:) 

„ „ = „ nalika ( nalia ) 

,, „ aksa(fl!^Ma) 

„ „ =„ (mu^ala) 

10 nalikas — „ rajju 

V Pratimanapramana 

gufijas =1 k^karxl (kagam) 

1^ kakapis ■=„ (nipphava) 

t'i’ gufijas == 

3 nii^pavas karmamafaka (katnmwmSlBetA^ 

5 gnfijas = „ „ 

4 kakapis >= „ „ 

12 karmaina§akas = „ mapdalaka 
48 kakipis = » >» 

16 karmama§akas = „ svarpa 

64 kakipis = M » 

1 Tb9 Prakrit word for *t»rdh&kArf a’ is addAffifortni. 
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We shall now turn to ksetra-pramana. Like dravya-pra- 
mana, this, too, is of two kinds: (i) prades'anispanna and 
(2) vibhaganispanna. The former has asah'^hya variet’es inas- 
much as it deals with substances occupying prades'as from one 
to asankhya. The latter is, roughly speaking, divided into eight 
types beginning with ahgula and going up to yojana. These 
types are mutually connected as under: — 

6 ahgulas^ = i pEda ( paya ) 

2 padas =,, vitasti 

„ vitastis =„ ratni (jayani) 

,, ratnis = ,, kuksi {kiicchi ) 

„ kuksis =,, dhanusya 

2000 dhanusyas = „ gavyuta {gaiid) 

4 gavyfltas = „ yo]2im{ joyatiay 
Just as dravya-pramana and kscira-pramltia well, are of 
two kinds, so is kdla-pratnan/i, its two kinds being (i) pradeda- 
nispanna and (2) vibhUgankpanna. The former nas asankhya 
varieties as it deals with substances lasting from one samaya to 
asankhydta samayas. The latter has several subdivisions such 
as (i) samaya, (2) avalikS, (3) muhurta, (4) ahoritra, (5) pak§a, 
(6) mSsa, (7) rtu, (8) ayaria, (9) samvatsara (year), (10) yuga, 
(ii) pQrvSnga etc.^ These are related as under: — 


Asankhya samayas 
Saukhyata avalikas 

I ucchvasa+ 1 

1 nisvasa j 
7 prSpas 

7 stokas 
77 lavas 
3773 ucchvasas 
30 muhurtas 
15 ahorStras 

2 paksas 
2 masas 


= I avalika {dvaliyd) 

= ,, nisvasa (^nis^sa) or 

I ucchvasa (usasd) 

= ,, pra^a {pdna) 

= ,, stoka {thovd) 

= „ lava 

= muhurta {muhutfa') 

= „ ahoratra {ahorattd) 

= „ paksa {pakkha) 

= „ masa 
= rtu {tm) 


1 is of three kinds: {a) atmdngula, {h) pramdtjLdnguia kc) 
The last has several subdivisions. For information in this 

cenneotioa the reader may refer to my Arhatadtbrs' anacllpikd (pp. 78~S0)* 

2 Of, Awuy^gttivdrasuira (sntra 133). 

3 For further subdivisions see supra (pp. xvii-xx of this introduotion). 
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3 rtus = I ayana {ayatia) 

2 ayanas = „ samvatsara (samvacchard) 

5 samvatsaras = „ yuga {juga ) 

84 lacs of years =„ purvanga {puvvahgaY 

Bhdva.pramana has various subdivisions but they have 
very little to do with Mathematics. Moreover it is not possible 
to treat this subject* any more here, since the object of this 
introduction is to take a rough survey of the Jaina field of 
Mathematics. 

Geometrical References in the Jaina Canon 

As already remarked®, when geometry is the lotus of 
Mathematics according to the Jaina canon, it is not surprising, 
if therein we come across several technical terms pertaining 
to it. 

Bhagavatlsfdra (XXV. 3; sQtras Anuyogadvdra~ 

sutra (sutras 123 and 144) etc.^ supply us with the names of 
five geometrical figures as under : — 

(i) tryasra ( triangle® ), (2) caturasra ( quadrilateral® ), 
(3) ayata (rectangle), (4) vrita (circle) and (5) parimandala 
(ellipse). Each of these is of two kinds according as it is 
pratara (plane) or (solid). Consequently 

ghanacaturasra, ghandyata., ghanavrtta and ghanaparitnandala 
respectively mean a triangular pyramid, a cube, a rectagular 
parallelepiped, a sphere and an elliptic cylinder. 

We come across the circular, triangular and quadriangular 
rings ( annulii ) which are called valayavrita, valayatryasra 
and valayacaturasra respectively. 

1 Cf. Anwjogadvarasutra ( sutra 137) and Arhatadars'anadipika ( pp, 
587-£88 ). 

2 This subject is partly dealt with, in Tattvartharajavartika (p. 146), 
ADigamhara commentary on TaUvdrtha ( III, 38 ), and in The Jaina Gem 
Dictionary (pp. 153-154), too. 

3 See p. 12, fn. 2. 

4 See Jambudvipaprajnapti and Jivdjlvdbhigamasulra. 

5 6 In this conectien I may mention that Dr. Datta has written a 
splendid article viz. “On Mahavira’s solution of Rational Triangles and 
Quadrilaterals’. See “The Bulletin of the Calcutta Mathematical Society” 
vol. xs (pp. 267-294), 1928-29. On p. x of this introduction this article is 
already referred to. 
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AnuyogadvarasTitra (sutras loo, 132 and 133) gives us 
names of 3 units of measurement viz., {i) ^icyahgnla (needle- 
like finger), pratarangula (plane finger), and (3) ghand.. 
iigula (solid finger). These mean the units of linear, super- 
ficial and solid measures respectively. For, it is stated there 
that sucyahgula is linear and one dimensional, the product 
of sucyangula by itself gives pratarangula^ and this when 
multiplied by sucyahgula gives rise to ghanahgula. 

In Suryaprajhapti (sutras ii, 25 and 100) we come across 
the names of the following terms: — 

(i) Samacaturasra, (2) vis' amacaturasra, (3) samacatusa. 
kona, vis'amacatuskotia, samacakravala^ { 6 ) vis'amaca- 
kravala, (7) cakrardhacakravala and (8) cakrakara. Weber 
has explained them in Indische Sindien (vol. X, p. 274) as even 
square, oblique squre, even parallelogram, oblique parallelo- 
gram, circle, ellipse, semi-ellipse and segment of a sphere. 

In the hhasya on Tattvarthadhigamasutra (III, ii) 
we find the terms (i) vrttapariksepal , (2) jya, (3) im, (4) viska- 
tnbha, (5) dhanuskast/hed and (6) baliu^, and in the bhydsya on 
IV. 14 we find viskambhdrdha^. These names respectively 
stand for a circumference, a chord, an arrow, a diameter, an arc 
of a circle less than a semi-circle and a semi-diameter or a radius. 

Mensuration Foumul/e 

The hhasya (p. 258 ) on Tattvarthadhigamasutra (III, ll) 
furnishes us with the following 6 formulae: — 

(i) C = VTo^P® (2) h.=\Qd 


1 See p. 258. 

2 See pp. 256-258. 

3 See p. 258. 

4 See p. 288. 

5 In AnuyogadviLfasutm (sutra 146, p. 235) the circumfereco of upalya of 
1 lac yojanas in diameter is given as under: — 

Rfuv f^rsTT v«t 

In the commentary (p. 236) on this work by Maladharin Hemacandra, the 
following verse in Prakrit has been quoted: — 
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(3) C e Vih \d-h) (4) h = i{d-V(l^Z^ 

( 5 ) a*V 6 A»+^* ( 6 ) C?=(A*+-/)/A 

Here C stands for the circumference of a circle of diameter 
d and A for its area. The arc of a segment of a circle less 
than a semicircle, its chord and its height or arrow are denoted 
as a, c and h respectively. 

Over and above these 6 formulae mentioned above, the 
bha^ya (p. 258) gives us a rule as below: — 

The portion of the circumference of a circle between 
(bounded by) two parallel chords is equal to half the difference 
between the corresponding arcs. 

In KsetrasamSsa of which the authorship is attributed to 
UmSsvati, only the fourth formula is not to be found. Further- 
more, the rule pertaining to finding out the arrow mentioned 
there can be expressed as /?! = V( 

This topic is dealt with by Ratnas'ekhara Sflri in his 
LaghuksetrasatnUsa in the following hemistiches of the gUth&s 
188-190:— 

Tnlokasara, too, furnishes us with the formulae here given 
and some more. All of them can be mentioned as under:— 

“'iM fir «r ?r^r 1 

ssr^nfir^r 11 ” 

[ MT-' ^ ^ r 

5r4t55nf5ni^ 11 ] 

1 Compare Gatf-itasarasangraha YII 43, 73^, and Mahasvd^SMa (Benares 
edn. XV, 90, 94, 95. of Aryabhatto. 

According to the Greek Heron of Alexandria (c, 200 ) a » Vii* + or 
V 442 + + ( V 44 “ + c--c)|!. 

The Chinese Hue who died in 1075 A. D, gives the formula as x 

2 In Kselrasamdsa (v. 7) as well as in the eHr^Sii on Jamh€>dti^piibpr«^Jf^U^ 
instead of ^ th^e is 

3-5 Sanskrit rendering: — 
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0} c (gross) -SC? 

C (subtle or neat) = VlM* 

(3) A = iC cl 

(4) * where r is the radius of a circle equiva> 
lent to a square of side s ; thus »» ( 

5) c®=4/i(cZ-A) 

(6) a*=6/^*+c* 


(8) A (gross) = Vio. c. | 

(9) A (neat) = -i- (0+^) A 

(. 0 ) 

(11) A = Vaj^j 

(12) h=:^ (cl~Vd^^) 

O3) d^h{%-h) 

(14) A = V<?qii'-d 

(15) a*= 4 A(rf+|) 

(16) c® at 

Out of these formulae, the ist three are given in gStkH 
311, the 4th in 18, the sth and the 6th in 760, the 7th in 761^ 
the Sth and the 9th in 762, the loth and the nth in 763, the 
I2thin 764, the 13th and the 14th in 765, and the 15th and 
the 1 6th in 766. 

In TrUokasara {gUtha 309) we find the discussion about the 
breadth of an annulus {galayavyQsa) and the diameter of its edge 
{sudvyasa), 

Gommatasara supplies us with formulae about volumes of 
a prism etc. For instance, from gatha 17 we learn that the 
volume of a prism = base x height. ThQ gatha 19 furnishes us 
with two formulae as under: — 

(i) Volume of a cone or a pyramid =» -g base x height, 

(ii) Volume of a sphere = § (radius)® 

GSthSs 22 and 23 lead us to the following conclusions:-— 

Volume of a conical shape = ( g j£ ga“te rgn o g y 5^ height. This is 
on the supposition that the height equals (approximately) jx 
circumference. IhQgatha 114 deals with an isosceles trapezium, 
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If a, h and h represent the face, the base and the altitude 
of an isosceles trapezium, we can have the following results: — 

(1) The rate of decrease of b or increase of <* = ^* 

(2) ,Area = ^ (a+b)h. 

(3) At a height h' above the base, the breadth of the figure 
will be b-^j- b' and at a depth A" below the face, the breadth 
will be h'. 

n 

It may not be amiss to mention that some geometrical 
figures are suggested in the following passage of DadasWuta- 
skandha (VII):— 

>rwRrr, 

Before I finish this section about the geometrical know, 
ledge of the Jainas, I may mention two problems. One is 
referred to in Bhagavati (sQtras 726 and 727). It deals with 
the minimum number of pradesas ( shots, literally spots ) 
required to construct various geometrical forms. To give a 
clear idea, I may give a tabular form: — 


Geometrical form 

Minimum number of 
odd shots 

Minimum number of 
even shots 

Oirclc ••• ••• ••• 

••• ••• 

12 

Sphere 

7 ••• ••• ••• 

32 

Triangle 

••• ••• 

6 

Triangular pyramid ... 

35 *** ••• ••• 

4 

Square 

^ ••• 

4 

Oube ... ... ... 

27 ••• ••• ••• 

8 

I^ine ... ... ... 

••• 

2 

Rectangle 

I^ee* ••• ••• 

6 

Parallelepiped 

45 *** ••• ••• 

12 


The other problem deals with the different strata of Meru 
mountain and it is treated in Jambrtdvtpaprajnapii. 

1 Vide Uttaradhyayanavutra (XXX, 19). 

2 See Sthandnga (VI; sutra 614). 

3 Sanskrit rendering: — 

sraw, tiq;, snl^, 
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Values OF x* according to the Jain a works 

In the canonical works of the Jainas, three distinct values 
of X are noted: (i) VT^ (ii) a little more than 3 ( 
and (iii) 3.16. 

In Bhagavatisutra (sutra <^\)^JivajtvabhigamasTitra (sQtras 82* 
and 109®), Jambiidvipaprajnapti (sutra 3), Suryaprajnapti (sutra 
20*), the bhasya ( p. 258 ) on Tattvarthndhigamasutra (III, 1 1 ) 
and several other works, the first value has been adopted. It 
is strange to note that Ratnas'ekhara Suri (1440A. D. ) has 
evaluated x as VlO in his work Laghuksetrasamasa, even when 
a more accurate value was certainly known in his times. 

1 For the “Hindu (non-Jaina) values of x , see Dr. Datta’s paper published 
in the “Journal of the Asiatic Society of Bengal”, vol. XXII (pp, 25-42), 1926. 

^ 3151 ^ ^ ^ 3iigs4 

[ U sftfnj 

Uf^riRr k ^ 5rir: 

f 55^ =51 ] 

3 ‘%flr jjtJioRRn? m v^'Tiw'ratjp’TRit 

[aftPt ^t5r^5riTp5rr5nir%^vloi R#5T’TaRra;(3ifir5Bri^) 

Malayagiri while commenting upon this portion observes: 

vftcait ft?’ ?l^ 

4 “gjt '#f5foraf=«t Ru ^€tti 3TRrnT&TO*t’4 tui? sr^orav 

=^t5rTOit 

[v% ?r5rf%u(f5ir%?rTM)^r3r?r?RPi: (t???) sftfSi 

5ftf^ ^ 5it5r?r?tfiM ( ] 

“fu ’UT =^ 3u?iriTl^^ifiJT i^fcoi =*puifi: 

[ 1?^ qt3RUf?i%4i =f =5rgf|r^ (^lplr?rfM) ^t^iRfROi. ( tt?v) 3iT5tiiii^Kf>+^ ?ftf3l 

=fcfrft i=uuf^ ] 

“tu ??i- i?JT ^ aTurm^TO^of fit^ ^uiuftRi? =*puift 73 - 

[ VSR ^ vsfkw (???*<) 3 iRiml^sR»^ iftPr 

<r^ul»t ^t^URRIT^ ( ?v««i ) ] 

“oi«r>i3?^5| itRfi f ?UT? ’srei^ auqiuftwitui ^^luwdtuwi? 

wtu #*r>iRftRT? ^fuii? 

C ^^tfirtflT^ ^tsRfRTr^ («: Wo) 3< i qw(^«< i4|qr sftfir 

^t3W?Rpfrf?rrf^ faf?! ^iWjiHf^iPt vjRtsuRi^wksni^ (?tHoi<<) 

Here we find that the value of tt accepted as 3 by three non-Jaina schools 
is rejected, and that the diameter of the innermost orbit of the sun is mentioned 
here as 99640 yojanaa and its eircumferenoe as 315089 yojanas plus a little more 

7 nf^To 
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The second value of v is noticed in Jmnbudvtpaprajfiapit 
(sfltra 19) and in Uttaradhyayanasutra (XXXVI, 59). 

The third value is hinted at in Jivajlvabhigamasutra (sutra 
1 12). There it is stated that for an increment of too in 
diameter, the circumference increases by 316.* 

2 

In the Digambara works x is equated to since, 
according to these works v = Vio = Vo + = 3 + 1 

Rajju 

In most of the Jaina works, a rajju is defined as the 
diameter of the Svayambhuramana ocean* Ratnasancayapra- 
karana (v. 483®, p. 189®) defines rajju as follows: — 

A god can go 100,000 yojanas in the winking of an eye. 
The distance which he can go in 6 months is a rajju. 

Rajju is also defined as under: — 

If a powerful god were to throw down forcibly an iron ball 
heated and weighing 1000 bharas, the distance which it can 
cover in 6 months, 6 days, 6 praharas, and 6 ghatikds is equal 
to a rajju. See Ratnasahcaya (v. 19-20^ ). 

1 This loads us to infer that the Jainas were aware of the fact that the 
oircumferenoe of a circle varies as its diameter, 

2 Cf, Lokaprakds'a (I, v. 72). 

3 According to The Jahia Gem Dictionary ( pp. 154-156), the rule for 
finding a sq. root is to write the sq. root of the nearest rational number and to 

add to it the remainder divided by twice its sq. root e, g, V7= V“+ 2 Y :7 = 1 + 

4 = 5. Cf. Vn = Va^ + r = 05 + where r is small, 

4 Cf. Lokaprakds’ a ( T, v. 65 ), 

5 This verse is as under: — 

^ qRiSioi n vi? n” 

2rTffr ^ i 

^ ii] 

The 187th gatha of Brhat sangraharjii containing 486 gathas may be seen 
in this connection. 

6 This page-number refers to an edition published by S Vi J aina dharma 
prasaraka Sabh& in Sam vat 1985. This edition contains both the text and its 
Gujarati translation. 

7 They are as under:— 

If RR gd 3T 31 smsfr ftst i 

fit swnk 0^ ft II II 

0 0 3Rft iRfJTT I 

?R«r wnt <WT II ^0 II” 
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Magic Squares 

I have up till now tried to point out some of the features 
of the Jaina Mathematics as depicted mostly in the canonical 
literature. Now I shall refer to stotra-sahitya or hymnological 
literature. I have come across three hymns which allude to 
magic squares. One of them directly indicates the numbers 
which make up magic squares. The remaining ones give 
rise to five magic squares as suggested in its commentary. 
These magic squares are of different orders: 3rd, 4th, 5th, 8th 
and 9th. A detailed account of them is given by me in my 
“Note on Jaina hymns and magic squares’’ published in “The 
Indian Historical Quarterly’’ (vol. X, No. I, pp. 148-153). 

Applied Mathematics 

I have collected materials throwing light on Applied Mathe- 
matics, too; but I reserve their treatment for future. Only a few 
particulars are being noted here. That light is matter is sug- 
gested in Jattvarthadhigamasutra (V, 24). An idea akin to the 
first law of Newton, is also expressed in this work (X, 6). The 
Jaina notion about the principle of flotation can be inferred from 
Kalyanamandirastotra (v. 10). The theory of sound is discussed 
at great length in Vises'avady akabhasy a {v. 

rwura' iimoT stTugar n] 

1 This is only what could bo here noted from my paper “Some materials 
for the study of Mathematics in Jaina literature” accepted by and read at 
the Jubilee sessions of the Indian Mathematical Conference held in 1932. 
This paper was based upon the notes prepared by me when I submitted to the 
University of Bombay in 1924, the results pertaining to “Jaina Mathe- 
matics” in connection with which a grant was given to me by this University in 
1923, During the years that have since elapsed, my friend Dr. B. Datta 
has contributed in this connection three important and interesting articles : two 
to the Bulletin of the Calcutta Mathematical Society in 1928-29 and 
one, to “Quellen und studien zur Qeschicte der Mathematic”, a German journal 
in 1933, Still much remains to be said regarding Jaina Mathematics 
not only by way of multiplying the instances in support of the facts mentioned 
here but also by presenting together several Mathematical problems lying 
scattered in the various agamas and by bringing to light other M athematical 
factors which may have escaped notice on account of the want of thorough 
investigation of the Jaina canonical works which is not still carried out by me 
owing to the circumstances being not quite favourable for it, 
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With these words about Jaina contributions in the Mathe- 
matical field, I shall now say a few words about Ganitatilaka. 

Outlines of Ganitatilaka 

Ganitatilaka is the name definitely mentioned for this work by 
its commentator Siriihatilaka Suri; S'ripati, its author styles it as 
Pstlganita ( Ganitasya patiin J^. This work is entirely composed 
in Sanskrit in verses in various metres.* In the very first hemi- 
stich* of the first verse, the author offers his salutation to the 
nature Of the soul, in a way which is practically acceptable to 
several Indian systems of philosophy. In the second hemistich, 
he indicates the subject and the purpose of composing the 
work. The very first topic which he then introduces deals 
with the following names* of i8 notational places: — 

(i) Eka, (2) Dasan, (3) S'ata, (4) Sa/iasra, (5) Ayuta, (6) 
Laksa, (7) Pr ayuta, (8) Koti, (9) Arbuda, (10) Padma, (ii) 
Kharva, (12) Nikharva, (13) Mahasaroja, (14) S'ahku, (15) Samu- 
dra, (16) Antya, (17) Madhya and (18) Parardha,^ 


1 See verso I, In the colophon ( p. 3 ), the name Ga'ti^itatilaka occurs. 

2 See my Sanskrit introduction. 

3 This is capable of many an interpretation. See p. 1. 

4 These very names except padma and mahdsaroja for which we have ahja 
and mahdmbuja^ are found in Ahhidhdnacintdmar^i ( III, v. 537-538 ), 

5 Cf.— 


’sr sfi^ ^ ^ ^ ^ ^ 

— (p. ii8) 

“?»Tr if srn 5?^ w 

’q ffrg# “q S35 ^ 

q?TW«” 

“qq;l 4 ^ ^ (i) -q 

u«j '^ar” 

— «-uo-U-« (p. 3032) 

“awwr Wfl wpsrk 

iWifT ^TPd u«ark «snfl qnWig ^?TrW|[ wm” 

(p. 4445 ) 

( All of these have been noticed by Dr. B. Datta and Dr. A. N, Singh in 
their work History of Hindu Mathematics^ Pt. I, pp. 9-10 ). 
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Some of these decuple terms are, of course, those which 
we find in Ganitasarasangraha ( pp. 7-8^ ), too. 

It may be mentioned en passant that Sirhhatilaka SOri, 
while explaining the 18 notational places furnishes us with 
synonyms for 12 of them as under; — 

(i) das' asahasra for ayuta, (2) das'alaksa for prayutUf 
(3) dadakoii for arbuda (4) kotis'ata for padma, (5) kotisahasra 
for kharva, (6) das' akotisahasra for nikharva, (7) koti/aksa for 
mahasaroja, (8) dad akotilaha for s'ahku, (9) kotikotiiox samudra^ 
(lo) das'akottko^^ for antya, {i\) koilkotls'aia for madhya and 
(12) kotiko\isahasra for parardha. 

A Buddhist work styled as Ahhidhanappadtpika ( I, pp. 
69-70 ) and published by Gujarat Puratattva Mandira in Saihvat 
1980, furnishes us with some useful information in this con- 
nection. The pertinent verses arc as under: — 

m ) II \s^ 

I 

^ ) II vs« 

) Brfg, 3T55^, ( w ) 1 

3T^, 3T5r^, ( %g[T- ) — < 3 ?^, h 

gMH?, (^) I 
JT?Tir«rRr, - ^ II 

^f^T: ?l?|pi^Ssng- 

11 11” 

(p. 395) 

1 Herein the terms sahasraka, das’ asahasra^ das'alaksa, das’akoti, arhuda^ 
nyarhvida, kharva, mahdkharva, jjadma, mahapadma, kso^i^, mahdkso7).%, s'ankha, 
mahds’ankha, kdti, mahaksiti, ksohha and mahdksohha are used to denote the 
4th, 5th, 7th and 9th to 24th sthd'nas respectively. 

2 It seems that Simhatilaka uses both the words koti and kofl as well; or 
it may be that the scribe has not been quite consistent in transcribing the Ms* 
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From Lalitavistara (p. i68, Rajendralal Mitra, Calcutta, 
1877) we see that in olden days an attempt had been made to 
record a set of numbers based on the centesimal scale as well.* 

As the next topic, S'rlpati introduces the terminology for 
various units® of measurement. The corresponding tables® are 
given in the Appendix. Some of the verses ( e. g., verses 5 to 
8 ) given in this connection in Ganitatilaka occur with or 
without variants in S'rldharacrirya’s Ganiiasara*' of which there 
is a MS.* (No. 4660, dated Sarhvat 1449 and containing this 
text and two anonymous commentaries, one in Sanskrit and 
one in Gujarati ) at the Oriental Institute, Baroda. 

The 8 sorts of fundamental operations, viz. (i) sahkaliic^ 
(addition), (2) vyutkalita (subtraction), (3) gtmakara (multipli- 
cation), (4) bltdgahara (division), (5) varga (squaring), (6) 
vargamula (extraction of square-root), (7) ghana (cubing) and 
ghanamiila (extraction of cube-root), follow this terminology. 
In this connection it may be mentioned that 2 methods are 
pointed out for addition, 1® for subtraction, 4’ for multiplication, 
one of which pertains to factors®, i for division, 3 for squaring, 
I for extracting square-root, 4 for cubing and i for extracting 
cube-root. 

In order that this remark may be properly grasped, I may 
treat this subject in exienso as under; — 

Kratna and utkrama are the two methods indicated for 
addition. None of them is however explained by the author. 

1 Cf. Datta and Singh, I, c,, p. 10. 

2 Units of measurement pertaining to weight, length eto. have been 
divided into smaller units by all civilized nations. For, thereby they could 
easily avoid fractional quantities which were so to say a hindrance in rapidly 
carrying on commercial activities. 

3 In LUavati, the tables are followed by the topic pertaining to notational 
places ; thus the arrangment there is reverse of what it is here. 

4 On a cursory examination, it does not appear to be the same as Tris'atika 
of S'rldhar&carya, an author of the same name. 

5 This should be distinguished from citi or aankaliia meaning a sum of 
a series according to Tris'aU (p. 2) and Ga7).ita»araaangraha (p. 17). 

6-7 See p. w. 

8 This method was well-known in the days of Umasvati, See p. XXXVI 
of this intrpductioq. 
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It is rather Sirhhatilaka who throws light on it ; but his ex- 
planation that krama means adding from top to bottom and 
utkrama viceversa, diflfers from that of Gangadhara recorded 
in his commentary on LtldvaU} 

Sirhhatilaka mentions two methods for subtraction viz. of 
placing subtrahend below the minuhend and viceversa. 

As regards multiplication there are four methods. So 
says Simhatilaka. So let us examine the pertinent verses ( 15 
and I5|-) and their explanation given on p. 5. 

At first sight it appears that there are four methods viz. 
(i) kapdpzsandhi, (2) tatstha, (3) sthdnaviblidga and rupavibhdga, 
the last two collectively known as khanda. Out of them the 
first has two varieties according as the multiplier is moved 
in the direct or the inverse order, while multiplying succe- 
ssively the figures of the multiplicand after having placed 
it below the multiplier as in the junction of two doors. 

The second {tatstha) method has no varieties. It differs 
from the kapatasandhi method inasmuch as the multiplier is 
kept steady. This tatstha method which is said to be algebraic, 
can be compared with Hryaegunana or vajrdbhydsa ( cross- 
multiplication). 

Sthdnavibhdga and rupavibhdga, the 3rd and the 4th methods 
are each capable of being interpreted in two ways, and that 
is what Simhatilaka has done. Vibhdga means splitting, and 
multiplier.* Sthdnavibhdgai\\QXQioxQ means: (i) splitting 
up of the multiplier into factors and (ii) separation of the 
digits of the multiplier.® The first meaning holds good in the 
case of rupavibhdga, too, where rupa signifies multiplicand. 

If rupavibhdga means that the multiplier is to be considered 
as the difference or sum of two numbers (this seems to be the 
meaning assigned to it on p. 5), we have two other methods for 
multiplication, each of which can be compared with is^agunana 
of Brahmagupta.* In that case it may be said that in all, we 
have, 8 methods for multiplication. 

Before proceeding further, it may be observed that S'ri- 
dhara has mentioned four methods of multiplication: (i) kapd\a. 

1 See my Sanskrit introduction cf. Datta and Singh, I, c., p. 131, fn. 1. 

2 Simhatilaka’s interpretation of sthana as multiplier and rupa as multi- 
plicand (p. 5) seems to be rather peculiar, 

3 Cf, p. 5, 11, 17-21 of the commentary. 

4 He was born in 598 A, D. 
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sandhi, (^2) tatstha, (3) fupavibhaga and (4) sthanavibhdLga. 
Mahaviracarya, too, has mentioned the same four. Aryabhata II 
records only the common method of kapd\asandhi. Bhaskara II 
has however noted five, four of which are the same as noted 
by S'rldhara, and the fifth is the one known as istagunana. All 
these five methods given by Bhaskara II occur in S'rlpati’s 
SMdhdntas' ekhara} 

Now a word about the method of division. It was con- 
sidered by Indian mathematicians as too elementary to be 
described, whereas it was looked upon as a tedious and diflScult 
operation by European scholars as late as the i6th century.* 
S'ripati explains the method as follows: — 

Remove the common factors, if any, from (divisor) 
and bhdjya (dividend) and then divide in the pratiloma 
(inverse) order. 

Further details of this process such as dividing the digits 
of the dividend by the divisor are neither stated by him nor 
by Siriihatilaka. 

As regards the three methods of squaring given by S'rlpati, 
the first is as under: — 

After the last digit is squared, double this last digit should 
be multiplied by the rest of the digits respectively.® Then 
the remainder left by removing this last digit should be moved, 
and the procedure should be repeated.* 

1 Cf, Datta and Singh, L c , pp. 135-136. 

2 See Datta and Singh, I, c., p, 150; and Smith, History, p, 132. 


3 This is same as multiplying the rest of the digits by twice the last. 

4 According to this rule, the following 11 steps are required to 
square 163: — 


(i) 

(ii) 

(iii) 


(iv) 


(v> 

(vi) 

(vii) 

163 


163 


163 


63 


63 


63 


63 

1 


12 


126 


126 


126 


126 


1266 



1 


1 


1 


1 


136 


136 


» 


» 


I 


» 


1 



3 

(viii) 

(ix) 

(x) 



( 

^i) 



3 


3 


3 



] 

12669 1 



1266 


1266 


12669 


and 

136 



136 


136 


136 




3 



3 

1 

3 

j 

3 



26569 1 




It appears that out of those 11 steps, the steps (vi) to (ix) have been 
wrongly given in the original MS, by the scribe, and through oversight this 
mistake has not been corrected by me on p. 9, and that the steps (v), (vi) 
and (xi) have been omitted in the original MS. by the scribe. 

For the explanation of the method in English see Datta and Singh, 
1. c., pp. 157-160, 
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As regards this ist method for squaring given by S'ripati, 
Simhatilaka observes on pp. 8-9 that S'rlpati has adopted a 
wrong procedure in having used the phrase ^ f^r^r on p. 7 with, 
out explaining the term varga, while BhaskarScarya, the author 
of LllavaU has followed the right procedure, for, he has first 
explained the term varga and then explained the method for it. 

The second method is stated by S'rlpati as under: — 

The product of the difference and the sum of the number 
to be squared and the assumed number, when combined with 
the square of the assumed, gives the square. 

This may be expressed algebraically as under: — 
A;®=*(x-«)(x+a) +<?*. 

Here x is the given number and a the assumed one. 

The third method is to multiply the number by itself. 

While explaining this method, Simhatilaka has referred to 
a well-known method given in Tri^atl. 

The method for extracting square-root^ given in Ganita- 
iUaka is the same as given by S'rldhara, MahavIrScarya and 
Aryabhata II, but it slightly differs from one given by 
Bhaskara II. 

For cubing, four methods are given. Out of them, the 
first is as under: — 

The cube of the last (digit), the square of this last (digit) 
multiplied by three and the succeeding (digit), the square of 
this succeeding (digit) multiplied by the last and three, and 
the cube of the succeeding ( digit), when added, after each is 
placed one place before the other give us the cube (required)*. 

1 Siddhasena Gani's commeiitary (p. 258) on Tattvarthadhigamasutra 
(III, 11) may be consulted. See Datta and Singh, L c., pp. 171-172. 

2 In accordance with this rule, the following 8 steps are necessary beford 
we can get the cube of 317 

(i) (u) (ui) (iv) (v) 


1 317 


317 


317 


317 


317 

1 27 


277 


2779 


27791 


27791 


1 

2 


2 


2 


2 




t 


1 


9 

20181 


8 flfira 
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From this it will be seen that this is practically the same 
method as given by S'ridhara and MahavIrScarya*. 

The second method is so to say as under:— 

Suppose we have an A.P. of which the first term is one, 
the common difference is also one, and the last term, the 
number of which the cube is required. This cube is obtained 
by adding together (i) the last term multiplied by 3 as well 
as by the preceding one {mukha), and (ii) the cube of this 
mukha^ with one added to it. Roughly speaking, this means 
that if r is the number of which the cube is required, then it 
is equal to + )®+i.* 

The third method is nothing else but multiplying the 
given number by itself and then the result by the given 
number. That is to say if a is the given number, the required 
cube is ay.a'Ka, 

The fourth method can be stated as under:— 

Thrice the (given number) multiplied by its two 

parts, when united with the cubes of each of these parts gives 
the required cube. 

This may be represented as below:— 

where a and 5 are the two parts of the 

given number x. 

As regards extracting cube-root,® S'rlpati has given only 

(Ti) (Vii) (Till) 


817 


317 


27791 

27791 


27791 


2 

2 


2 

and 

20181 

20181 


20181 

4657 

4067 


4557 


343 


9 

343 


31865013 


In this case, the steps (i) and (t) have been misprinted on pp. 11 and 12, 
and the 8th (last) has been omitted in the original MS. by the scribe. 

For the cube of 1234 see Datta and Singh, %, c,, pp. 165-166., 

1 See Gaii^itasSra$angraha ( t. 47, p. 16 ) 

, 2 C£. Patta and Singh, I, c., pp. 167-169. 

3 This operation is described in the Aryahhafiya, tJp till noMr, no a^r lj er 
dMoription than this is found. Cf. Datta and Singh, I, c., p. 175. 
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one method,* and tlwt is practically the same as given . hy 
Aryabhata II who has followed S'ridhara*. 

This finishes a rough survey of the methods used for the 
8 fundamental operations. So I shall now take a note of the 
various terms® used in connection with each of these operations 
in different works on Mathematics in Sanskrit: — 

(I) AbhySsa*, ekikarana, fnis’rcmay milana (p. 3), prak»efimaf 
sammelana, samniilana (p. 3), samyojana (p. 15), sankalana, 
sahkalita (p. 3), yoga (p. 3), yojana (p. 15), yojana (p. 8), yukti 
and yuti (p. 3) stand for ‘addition’. 

I have not come across any special term used in Sanskrit, 
for ‘addend’ ( ‘summand’ ), though it can be coined. 

(II) Patana (p, 4), s’odhana, vts'odhana (p. 4), viyoga 
viyyana (p. 4), vyavakalita (p. 4), vyutkalana and vyutkalita stand 
for ‘subtraction’. 

Pdtya (p. 4), sarvadhana and viyojya have been used for 
‘minuend’, viyojaka for ‘subtrahend’, and antara^ ava^esa (p. 4), 
ava^emka (p. 4) and s*e?ia (p. 4) for ‘residue’ or ‘remainder’. 

(III) Abhihati (p. 9), abhyUsa^ dhati (p, 8), gh^ta (p. 9), 
gunakdra (p. 4), gunana (p. 5), hanana, ksaya, parasparakrta^ 
prakati (p. 1 1), samdhati (p. 8), santddana (p. 5) and vadha stand 
for ‘multiplication’. 

Gunantya (p. 5), gunya (p. 4) and rupa (p. 5) have been 
used for ‘multiplicand’ ( ‘multiplicator’ ), gunaka (p. 4), gtma. 
kdra and sthdna (p. 5) for ‘multiplier’, and gunanaphala and 
pratyutpanna (p. 4) for ‘product’. 

(IV) Bhdgahdra (p. 6), bhdjana, chedana and harctna stand 
for ‘division’. 

Bhdjya (p. 6) and hdrya have been used for ‘dividend*, 
bkdgagThdhka (p. 6), bhdgahdra, bhdjaka, hara (p. 6) and 

1 The first step is to mark the places as ghana and aghana^ e. g. the units 
place as ghana^ the tens place as first aghana^ the hundreds place as second 
aghana^ the thousands place as ghana, the ten thousands place as first aghana, 
and so on. 

2 S'rldhara has given more details than Brahmagupta. Cf« Datta and 
Singhy h c,, p. 177. 

3 Most of these have been noted by Patta and Singh, h c« 

4 This is used both for addition and multiplioation in the 
works ( 800 B,0. ). 
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Mr a (p. 7) for ‘divisor’, Idbdha and Idbdhi for ‘quotient’, and 
desa for ‘remainder’. 

(V) Krti (p. 9) and varga (p. 5) stand for ‘square’. 

(VI) Krtupada} (p. 9), krti-mula (p. 23), varga-mul<d (p. 9) 
and the like stand for ‘square.root’. 

(VII) Ghana (p. ii) stands for ‘cube’. 

(VIII) Ghana-pada (p. 26) and ghana-tnula (p. I3) stand 
for ‘cube-root’. 

I shall now say a few words about fractions, the topic 
which is dealt with by S'rlpati, after he has explained the 
8 Operations. 

We can trace the knowledge of fractions as far back as 
the Vatdtha period. For, in the Rg-Veda (X. 90. 4) we have 
the term tri-padaP, and in the Maitrayam Samhita (III. 7. 7), 
the terms kala*’, ku^tha’^^ pad(P and s'apha? Furthermore, in 
the S'ulba suiras, fractions have not only been noted but they 
have been utilized in solving problems.® 

5'ripati has used the words bhinncP as well as vibhinnd}^ 
for ‘fraction’ ”, Siihhatilaka has rightly looked upon them 
as equivalents. 

For numerator, S'rlpati uses the words amda (p.i8), a'rhddka 
(p. 34) and lava (p. 15), whereas for denominator, he uses the 
words cheda (p. 18), chedaka (p. 15), chid (p. 23) hara (p, 15) 
and hara (p. 21). 

Furthermore, as in S'ulba siitrad^, he has used the words 

1-2 Out of pada and mula signifying ‘root*, the latter seems to be oldet\ 
It occurs in Anuyogadvarasutra, 

3 This seems to be the oldest record of a composite fraction. 

4-7 These respectively stand for ^ and As regards kata, it 

may be noted that later on, it has been used to denote ‘fraction*, the earliest 
example for which is furnished by the S'ulba works. See Datta and Singh, 1. c,, 
p. 185. 

8 See Dr. Datta’s The science of the S'ulba^ pp. 212 if. 

9 See p. 24. 

10 See p. 22. 

II This as well as other European terms such as fractio, rocio^ roito^ roupt 
etc. which are derived from the Latin ffactus {frangere) or ruptus meaning 
♦broken* correspond to bhinna or vibhinna. See Datta and Singh, 1. c., p. 188. 

12 In the Apastamba S'ulba (x) we havo pancadas'abhdga (lit. 15 parts) 
for ^ and in the Kdtydyana S'ulba (▼• 8) the same* Moreover, in the 
latter work (vi, 4), we have saptabhdga for 
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(trhs^a, arh^aka, hhagc^ and lava along with the cardinal number, 
to denote unit fractions.® For instance, for ^ and ^ he has 
used the words tryam^a^ sadams'a^a, sadbhSga and trilava 
respectively.® He has also used an ordinal number* instead 
of the cardinal one, e. g. saptamahhaga for 7.® 

Rules for all the 8 operations formerly noted in the case 
of purnUhkas i^purnarupas) or whole numbers are stated by 
S'ripati in the case of bhinna-rupas {apurnahkas) or fractions. 
So far as addition and subtraction are concerned, the reduction 
to a common denominator is the first step to be attended to. 
As regards division®, kulis’apavartancH is to be undergone. 
This is what S'ripati says. 

Instead of taking up as the next topic, the treatment of 
kal^savarna^ or reduction to a simple fraction, S'ripati deals with 
the operations of zero.® They may be represented as under: — 
(I) fl + o = a; (II) tz-o = a; (III) «xo = o ; (IV) fl!-rO = o; 
(V) 0-7-0 = o; (VI) (o)® = o; and (VII) (o)® = o. 

Sirhhatilaka interprets ca occurring in v. 45 given in this 

1 At times, this is dropped probably for the sake of metrical convenience. 
In the case of fractions having one as a numerator, only the denominators 
are given. Llldvatl ( p. 7 ) furnishes us with such an example ( sastha for J ). 

2 Fractions having one (unit) as the numerator are here denoted as • 
*unit fractions’, and thus they are distinguished from composite fractions which 
have any other number than one as the numerator, 

3 See pp. 16, 25, 18 and 20 respectively. 

4 Tancamahhdga ( lit. fifth part ) has been used as an equivalent of ^7 in 
the Apastamba S'ulba (ix, 7 and x, 2) and in the Kdtijayana S'ulba (v. 6 ), 

5 See p. 30. 

0 The operation of division of fractions is spoken of as hara by S'ripati 
on p. 21, and it is explained as hhdgahdravidhi by Simhatilaka on the 
same page. 

7 This also known as vajrdpavartana (cross-wise cancellation) is recom* 
mended by Mahaviracarya for multiplication. 

8 This literally means “making the fractions of the same class (t>ar^a)” 
i, e, “reduction to a common denominator”. Later on, it came to imply 
“reduction to a simple fraction”. Cf. the English translation ( p. 38, fn. ) of 
Gar^-itasdrasangTaha, 

9 The two operations of zero viz. addition and subtraction are found in 
Pa^caaiddhantikd, and several others, in Brahmasphutaaiddhanta. Later on, 
S'rldhara in his Tria'atl ( p. 4 ), Aryabhata II in his Mahaaiddhanta ( in the 
chapter on Fdt%gwQ.itay p. 146), Narayana in his Garpitakaumudl, (I. 30), 
Mahaviracarya in his GaxLitaadraaangraha (p. 6) and Bhaskara II in his 
LUdvatl ( p. 8 ) and in his Bijagaxj^ita have dealt with the operations of zero. 

For further details see Datta and Bingh,7. c., p. 238ff. 
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connection, as implying two operations vix. the square-root 
of zero and the cube-root of zero. He states that the result 
is zero in each case. 

Kalasavarj^a 

It seems that owing to the lack of proper symbols required 
for indicating mathematical operations, the Indian Mathema- 
ticians have divided kal^savama into various classes known as 
joitis. For instance, Skandasena, S'rlpati and BhJskara II have 
given four jaiis, whereas Brahmagupta has given five, and 
Sfridhara and MahavIrScarya each, six. 

The four jatis above referred to are:— 

(1) Bhagc^ i. e. the form 

(2) PrctbhUga i. e. the form of " of of ...) 

(3) Bh 5 ganubandha or afhdamhandhc^. This is of two 
types : — 

(i) the form (<*+*)*; 

and (ii) the form of |+j. of (f+^+f)*. 

(4) BJvS^gUpavShc^ or hhagapavUhana. This is also of 
two types:— 

(i) the form ; 

, and(ii)^gof;-)of(^- Off). 

1 This is translated as a ‘simple fraction’ by M. Rahgaoarya on p. 297 
(Ga'i^itasdrasangraha). On this page we find hhagahhaga^ hhdgdnuhandha 
and hhdgdpamha translated as ‘a complex fraction’, ‘fractions in association’ 
and ‘dissociated fractions’ respectively. 

2 For a negative sign, a dot is usually placed to the right of the number 

and slightly over it. Cf. ( P* 2 ) of 

Bhaskara 11. In a Bakhshala Ms, recently acquired by Br. Datta^ the simple 
cross ( + ) is used for the same purpose. This is what he writes to me. 

3 This is the term used by S'ripati. See p. 34. 

4 This form represents an association (anubandha) of an integer {rupa} 
and a part i. e. to say a fraction {hhdga). So it is styled as rupa-hhdgmuhandhak 
or hhagdnuhandhoBahitdnka* See p, 35, 

5 This form represents an association of hhdga of hhdga^ So it goes by 
the name of hhdga-hhdgdnuhandha or hhdgdnuhandhahhdga* See p, 35. 

6 Fractioally there is no difference between this and hhdgdmA<mMfik 
exoept that herein there is subtraction or deorease» instead of addition or 
increase as is the case with hhdgdnubandha* 
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Over and above these four jatis^^ some enumerate two 
more. They are; — 

(1) BhSga-bhSga i. e. the form or 

(2) Bhaga-matf i. e. combinations of two or more of the 
fivey'a^M mentioned above.® 

VallIsavarnana 

As the next topic S'ripati introduces on p. 39, vallisa- 
varnana, and on the same page gives us a rule whereby we 
can reduce a chain of measures into a proper fraction. 

Miscellaneous problems involving the use of fractions 

Just as MahavIracSrya has given ten varieties*' of the mis- 
cellaneous problems involving fractions viz., (i) bliaga^ (2) 

(3) mw/a, (4) s'esamTda, (5) dviragras' esamiila, (6) ams’amulat 
;(7) bhSgdbhyasa, (8) arhs'avarga,{<:j) mulamis’ra and (10) bhinna- 
drs/ya^ so has S'rlpati given 9 varieties as under: — 

(i) Drs'ya, (2) desa, (3) vh'lesa, (4) desamula, (5) muld. 
grabkaga, (6) tibhaydgradrs'yuy (7) bhinnabMgadrdya^ (8) bkaga- 
mula and (9) htnavarga. 

At a cursory glance one can see that the 2nd and the 
4th varieties are completely identical. Furthermore, on com- 
parison, it will be found that (i) the first variety in each case 
is the same, though differently styled®, (ii) same is the case with 

1 Of. Datta and Singh, L c., p. 190£E. 

2 Since there seems to be no special symbol to indicate division, this is 

a 

written as h 

c 

also written in the same way. 

3 Mahavir&carya has noted that there can be 26 (■i^C 2 + °C 3-^%4 4‘H%i) 
combinations. 

4 All these ten varieties are explained by M. BahgAo&rya in his translation 
(pp. 70-71) of Gaif>%tCb8ara$angrahs^, 

5 In order that this remark may be realked, I may reproduce the 
pertinent portion from the English translation (p. 70) of Oax^itaadrasangraha^ 
It runs as under : — 

‘‘Hie Bhdga variety consists of problems wherein is given the numerical 
value of the portion remaining after removing certain specified fractional 
parts of the total quantity to be found out. The fraotional parts removed 
ate each of them called a Vhdga^ and the numerical value of the known 
remainder is termed dra^ya.^ 

fVem this it follows that Mah&vlr&c&rya while naming the first variety 
considers bhdga as an important faotori whereas S'rlpati, dra^ya. 


, and it is hence likely that this may be confounded with a + - 
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bMgamula and aih^amula, and that (3) mu/agrabhaga seems to 
be included in mtila} As this comparison can be easily carried 
on, I need not dilate upon this topic. I shall therefore say a 
few words about the next topic viz. viparitodded aka. Herein we 
find that every operation is inverted that is to say we have to 
begin from the end and make addition subtraction, subtraction 
addition and so on. For this reason, this method of inversion 
is called vilomagati^. It has been noted by Aryabhata I in 
his Aryabhatiya {Ganiiapada, 28), by Brahmagupta in his 
BrUhmasphutasiddhanta ( p. 301 ), by MahavirScarya in his Gant- 
tasarasangra/ia (v. 286, p. 102) and Aryabhata II in his Media- 
siddhanta (p. 149). 


Proportion® 

Under proportion we find that S'rlpati has dealt with (i) 
trairas'ikcp or ‘rule of three’ and (2) pancaras'ika^ or ‘rule of five’ 
(pp. 75 and 80). He has noted two varieties of trairas’ika'. 
(i) satna and (ii) vyasteP^ and he has furnished us with examples 
pertaining to saptards'ikc^ , navards'ikd^ and ckadad ards'lko^ . 
Furthermore, he has treated problems on bhandapratibharda 
( commodity for commodity ) known as ‘barter’ and those on 
jivavikraya under pancards' ika, since these problems are associated 
with compound proportion. Thereafter he has taken up the 

1 Cf. the following passage occurring on p. 70 of the English translation 
of Gavtilaadratangraha : — 

«Tha Miila variety consists of problems wherein the numerical value is 
given of the portion remaining after subtracting from the total quantity certain 
fractional parts thereof as also a multiple of the square-root of that total 
quantity.” 

2 Cf. the word vUomahriyd occurring on p. 67. 

3 Aryabhata I styles it as anupata. 

4 This literally means three rda'is (terms). The Prakrit word raal 
oocuring In the 747th sGtra of Sthdna quoted on p. XI, may mean rules of 
three, five, seven, nine, etc. The word trairat'ika mentioned by S'ripati on 
p. 69 occurs in the Bakhf&li Ms., in the Aryabhafiya and in several other works 
on P&tigapita. See Datta and Singh, 1. e,, p. 204. 

6 This may be translated as compound proportion. 

6 This is known as the "inverse rule of three”; for, herein, the proportion 
is inverse. 

7-9 All these three varieties may be stjled as ioAtirds'Ua, the word used 
by Siinbetilake on p. 75, 
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topic known as mi^ravyavahara, and has dealt with various 
problems on interest. Before we refer to some features about 
this topic, we may note that S'rlpati has used three terms, viz., 
pramana (argument), abhtpsa} (requisition) and phala (fruit). 
Usually we find the word icchu used for abhtpsa? Even Arya- 
bhata II who has used® mana and vinimaya for pramana (the 
first term) phala (the second or middle term), has used 
the word kcha (the 3rd or the last term). 

While dealing with the topic pertaining to interest S'rlpati 
has used the terms mula (p. 83) and muladhana (p. 75) for 
‘principal’ and kalantara (p. 75) for ‘interest’. 

As regards problems on interest, it may be mentioned 
that even in the time of PSuiniS interest seems to have been 
charged on the money lent, and that different rates prevailed 
amongst different classes of people is borne out by Kautilya’s 
Arthadastra (R. Shamsastri’s edn. Ill, ii, p. 214)*. 

It will be interesting to trace the origin of different prob- 
lems® given by S'rlpati, but I have to reserve that subject for 
future. I may however note that the problem given on p. 41 
tallies with ex. 25 of Tris'ati of which the origin may be 
traced as far back as the Arihas'astra. Furthermore, the 
problem given on p. 70 (v. 8g) is same as that given in Tris'aliy 
except that there is a variant vada for dhanam, and that the 
first problem given on p. 74 seems to have been adopted from 
Tris'aii (ex. 38”, p. 17)®. 

1 This word ooonrs on p. 68 in v. 86. Herein we also find its equi- 
valent tamioeha. 

2 See Aryabhafiya, BrShmaBphufasiddhAnta (p. 178), Tria'att (p. 16) and 
Ga^ittuaraaangraha ( p. 68 ). Cf. Datta and Singh, 1. c,, p. 204. 

3 See Mahouiddhanta ( p. 149 ). 

4 See A^ddkyayi (V. I. 22, 47 and 49). 

6 Cf. Datta and Singh, 1. c., p. 218. 

6 I have oome across two articles in this connection: — 

(i) " On the origin of certain typical problems ” by Smith, published in 
“American Math. Monthly” vol. XXIV, No. 2, February 1917, p. 65. 

(ii) “Typical problems of Hindu Mathematics” by Gurugovinda Chakra- 
barti M. A., B. Sc. published in “The Annals of the Bhandarkar Oriental 
Besearch Institute” vol. XIY, pts. 1-2 (Oct.-Jan., 1931-33,) pp. 87-102. 

7 For its translation into English see Datta and Singh, 1. c., p. 207. 

8 For other details see pertinent foot-Qotes ol Appendix I. 
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I need not dilate upon the outlines of Ganitatilaka any- 
more, since these will serve the required purpose. So I shall 
now say a few words about the author and his other works. 

S'rIP ATI’s LIFE AND WORKS 

Very little information about the life of S'rlpati can be 
had from Ganitatilaka. From its verse given on p. 6, it may 
be inferred that he is Mdhes'vara or Saiva by religion ; for, 
herein he has referred to Mahes'vara. This inference is corro- 
borated by the fact that in the and verse of Siddhantaickhard’^ 
he calls himself “the best of the Dvijas{Brdhmanasy’ ,\n case it 
can be safely assumed that it is the work of Ganitatilakakdra. 

Ganitatilaka is silent about his parentage and birth-place. 
At least some information about his parentage can be, how- 
ever, gathered from a verse occurring in Dhruvamdnasa 
composed in S'aka 978. There it is stated that he is son of 
Nagadeva, son of Bhatta Kes'ava, and that he composed this 
jyotihdastra in Rohiijikhauda, perhaps his native-place. In the 
beginning of Jyautisaratnamdld^ alias S'ripatiratnamdldy S'rlpati 
has mentioned the names of Garga, Varaha and Lalla. From 
the introductory’ verse of Jatakapaddhati, we learn that 
S'ripati composed this work at the request of his pupil or 
pupils. This leads us to infer that he had at least one pupil, 
if not more. 

This S'ripati is an author of astronomical works such as 
DJttko^y a karaua-grantha, and Siddhantadekhara. He is not only 
a celebrated astronomer but also a famous astrologer as can 
be seen from his astrological works Jyautisaratnamdld and 
Daivajnavallabha. He seems to have flourished not earlier 

1 This seems to be based upon Yarahamihira’s Pa^aaiddhantika and 
Brhatsamhitd, Brahmagupta’s Brahmaaphutaaiddhanta and Lalla’s S'iayadhh 
i)rddhida. 

2 This work has been published in A. D. 1934 with English translation 
and short notes by Mr. ITarendra Kumar Mazumdar H. A., in the **Caloutta 
Oriental Journal” vol. I, pp. 286-299. Several verses of this work occur in 
Siddhdntaa'ekhara, 

3 It deals with solar and lunar eclipses and is elucidated in the com- 
mentary styled as Udaharana. See '^Descriptive Catalogul^ Of Baijiskrta and 
Prikyta Mss. (B. B. R. A. S.)” vol. I, p. 81. 
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than Mafijula*, the author of Laghtmanasa'y a karao^-grantha 
( 932 A. D.) The exact date of S'ripati is not yet known ; 
but it is certain that he is in no way posterior to Bhaskar3- 
cSrya® and that he wrote his Siddhanta^ ekhara in about 
1040 A. D. Herein he has criticized the unique doctrines 
of the Jainas regarding their conception about two suns, 
two moons, a double set of stars and planets and the pyramidal 
shape of Meru* 

Works— 

(i) Dhtkotida-karana (S'aka 96 i). 

{2) Jyautisaratnamala alias S'rlpatiratnamala^. 

(3) Siddhantas'ekhara. 

(4) Daivajmvallabha, 

(5) ^Jatakapaddhati? 

1 H 0 has been referred to and even followed especially in his method 
of finding the preoessional rate, by the great astronomer and mathematician 
Bhaskara. 

2 Thibaut observes in his introduction (p. VIII) to PaflcasiddhanHIcd 
that this is a compendious astronomical treatise which does not set forth the 
theory of the subject at a comparative length as the aiddhdntaa do, but only 
supplies a set of concise and often only approximately correct rules which 
suffice for the speedy performance of all the more important astronomical 
calculations. 

3 About him Spottiswoode has observed that he is the most celebrated 
Indian astronomer. His birth-date is 1114 A. D. At the age of 36, he 
composed Siddhdntas'iromari^i divided into two parts viz. Golddhydya and 
Grahagai^iiddhydya and having Pdtlganita and Bljagarpita as its appendices. 
He composed at the age of 69, Kararj^dkutuhala, a karana-grantha. Bljo- 
pmaya which is a short treatise on the corrections of the moon’s place and 
which is quoted in Ydaandhhdaya is also attributed to him by some but this 
is doubted by Mr. Sukumara Banjan Das, who is at best prepared to consider 
it as an appendix to Siddhdntas'iroma^i, 

4 See Maxmiiller’s “History of Ancient Sanskrit Literature” and “Indian 
Historical Quarterly” vol. VII, p. 140. 

5 Madhava (S’aka 1185) has mentioned S'rldhara in his commentary on 
S'rlpatfs Eatnamdld. 

6 Jdtakakarmapaddhati of S’ripati has been commented upon in Saihvat 
1673 by Sumatiharsa Oani, pupil of Harsaratna, pupil of Udayaraja Gani. 

7 S'ripati is quoted by Bama ( 17th century) in his KautukacintdmaiSLi. 
See “Descriptive Catalogue of Samskrta and Prakrta MSS”. ( B. B. B. A. S.) 
voL 1. He is also quoted by Ees'ava in bis Jdtakapaddhati, Ibid., p. 117. 
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( 6 ) Ganiiatilakc^. 

( 7 ) Bijaganita. 

(8) Dhruvamanasc^ ( composed in S’^kct 978 )“. 

SiMHATILAKA SuRI 

Siihhatilaka Suri, the commentator of S'ripati’s Ganitaiilaka 
has mentioned in the introductory stanza of his commentary 
that he is a pupil of Vibudhacandra Ganabhrt. In this work of 
his, he has given no other hint about his spiritual descent. All 
the same, from the colophon of Mantrarahasya which seems to 
be composed by him we learn that his guru Vibudhacandra 
Sari is a pupil of Yas'odeva Suri. 

At the outset of his commentary on Ganitatilaka, he 
has mentioned Kundalini Devi and another DevatU probably 
named as Sahlada. 

There is a work styled as Vardhamanakalpa whose author 
is named as Simhatilaka Suri. There is another work viz. 
BhuvanadipikavTtti of which the author bears the same name. 
Bnt it remains to be ascertained whether these Saris are 
identical with Ganitatilakavrttikdra. 

Works etc. referred to in Ganitatilakavriti 
Ltl^vatl — 

Sirhhatilaka Sari has referred to Lilavafi on pp. 9 , 43 and 93. 
From this it is quite clear that he neither alludes to a work of 
the same name composed by Nemicandra* (990 A. D.) nor to 
a work viz. S'rldharacarya's commentary on Nyayakandali, but 
that he definitely refers to the Pdtiganita, a part of Sidhhanta- 

1 The existence of this work is now no more a matter of mere inference 
to be drawn from its being quoted by Munis'vara alias VisVarupa in his work 
styled as LUdvatwivrti, The reverse seems to be, however, the case with 
BljagaT^Lita referred to in LUdvatlvivrii^ For, the source of its Ms. if any, 
remains unknown. See Dixit, p. 315. 

2 Mafijula’s Laghurndnasa, or Brhanmdnasa seems to have been utilised 
in composing this work. 

3 There are two other worka viz. S'r^patirvibandha and S'rlpati8<»inuecck^ ; 
but, whether their author can be identified with our S'rlpati or not remains 
to be ascertained. 

4 See Querinot-e SHiai de Sibliogii^hie Jainns (p. 403). 
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^iromctn^ of BhaskaracSrya who completed this work at the 
age of 36* ( i. e. in A. D. 1150 ). This Bhaskaracfirya has com- 
posed also a commentary called V^sanabhasya on GrahaganitU- 
dhyUya and GolUdkyaya, the two sections of Siddhantadiromani. 
Besides these, he is an author of Karanakutuhalc?. 

That many mathematicians have exerted themselves in 
commenting upon Lilavait will be clear from the following list 
of commentaries mentioned by Dixit on p. 252: — 

(1) Gai\itamrtasagara by Gangadhara composed in 
about 1420 A. D. 

(2) Vriti by Mosadeva composed not later than 
1473 A. D.* 

(3) Udaharanc^ by Vires'vara. 

(4) Amrtakupika by Suryabhatta composed in 1541 A.D. 

(5) Lilavatibhusana by DhanesVaraJ 

(6) Ganitamrtalahixri by Ramakr§ria composed in 

1688 A. b. 

(7) Lilavativivrti by MunT^vara alias Vi§varupa. 
Tridatl and its author S'ridhara 

This work well-known as Tris'atikd and referred to by 
Sirhhatilaka Suri as Tridati in his commentary ( pp. 4,9 and 39 ) 
on Ganitatilaka^ is a Pa^iganita composed by S'ridhara in 

1 This is published by M. Jha in Pandit, new series, vols. 30-33. For the 
study of this work, Cangadeva, a desoendent of Bhaskaracarya, founded a school 
in A. D. 1206. CL Epigraphica Indica vol. I, p. 338 ff. 

2 Compare what he has said in Golddhydya : — 

n ii” 

3 This work also known as GrahUgamakiUuhala and Brahmatulya is an 
astronomical treatise in ten chapters. It was composed in A. D. 1183. Cf. Duifs 
Chronology ( p. 139 ), Thibaut’s Aslronomeie, Astrologie und Mathematik p. 60, 
Dixit pp. 246-254, Winternitz, Geschichte III, p. 564, Bhandarkar Report for 
1882-83, pp. 26-27, I. 0. No. 2925, Bodlin Catalogue No. 1530 etc. 

4 This was translated into Persian in A. D. 1587 as ordered by the Mogal 
Emperor Akbar. 

5 There is a Ms. at B. B. R. A. S. dated 1473. See its ^^Descriptive 
Catalogue of Saraskrta and Prakrta MSS.” vol. I, p. 91. 

6 Herein are quoted Ga'Q.itakaumudi (1357 A. D.) and Laksmiddsa- 
mis'ra (1501 A. D.). 

7 He has quoted Amrtakupika (Ga'^itdmrtakupika)^ 
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Sanskrit.* According to Dvivedi®, it contains 300 verses in 
the Srya metre and hence it has this significant title. 
This Tri^aU deals with ankaganita and ksetraganita as well. 
Herein we come across several terms such as stambhoddes’a^ 
pratyutpannc^ etc. not to be found in Ltlavati. The hemistich 
beginning with «R of S'ridhara* which is quoted 

in G(mitasd,rasangraha ( i, 52, p. 6 ) cannot and does not form 
a part of Trts'aU. as can be easily seen from the difference in 
metre. So it may be that this hemistich belongs to some other 
bigger work of which Tris'ad is an epitome. Or it may be that 
this belongs to the Bljaganita of S'ridhara who is referred to 
by Bhaskaracarya as hijaganitakUra. There is a work named 
Jatakapaddhaii^ , the author of which is also named as S'ridhara 
and which is commented upon by Kes'ava in S'aka 1418. 
NyHyakandati composed in S'aka 913 is a work of some S'ridhara 
born of Abboka, wife of Baladeva. Sudhakara Dvivedi opines 
that he is the same as the author of Trls'atikn,. Competent 
scholars may ascertain if these S'rldharas can be identified as 
Tridatikara. 

Our author S'ripati seems to have closely followed Trls'ati, 
and it appears that he has borrowed many things from it, 
Three examples® of S'ridhara have been expressed by S'ripati in 
different words, and in some cases details have been somewhat 
modified.* 

1 This work has been edited by Sudhakara Dvivedi in A. D. 1899, Benares, 
and has been printed at the Nirnaya Sagar Press, Bombay. Its rules have 
been translated into English by N. Bamanujachariar with historical notes in 
Bibliotheca Mathematica vol. 13, No. 3, p. 203 ff., (1912-13). See Dutta and 
Singh, L c., p. 250. 

2 He makes up 300 by counting the solutions as 120 verses* Otherwise his 
edition contains 180 verses. 

3 We come across this term in works of Brahmagupta and in Oa'Q^iick^ 
saraeangfaha. For the Prakrit equivalent see p. XXIV, foot-notes 5, 7 and 8. 

4 See “Descriptive Catalogue of Samskrta and Prakrta MSS.” ( B. B, R. A, 
S.)yol.l, p. 78 and Colebrook’s mi9eeUaneou9 e99ay9 (vol. II. pp. 422, 469 
and 500). 

5 Cf, p. X, foot-note 1. 

6 See p. LXI. 

7 I am told that there is a MS. of Tfls'atl belonging to Sheth Eaaturbh&i 
L&lbhai wherein are noted letter-numerals up to 10,000. Even if this is true, 
I cannot say definitely whether this is the same work as the one described , 
unless I get a chance of handling the MS. 
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Sirhhaklaka has refered to some work on p. 85 1 . 6, but I 
am not at present in a position to ascertain it. 

Now I shall say a few words about the critical apparatus 
used in the preparation of this edition of Ganitatilaka along 
with the commentary. It is based upon a single palmyra Ms.* 
written in bold and legible Jaina Devanagarl characters with 
prsthamatras. It consists of i72+®i-2®-i7i leaves. Of course 
the last two leaves which are blank* are not counted here ; 
otherwise the total number of leaves comes to 173. The size 
of these leaves varies from 13" by i. 4" to 14.9" by 1.5". 

Every leaf is numbered twice, once in the margin to the 
right, in ordinary figures ^ etc., except that 9 is in the Jaina 
style (Si and once in the margin to the left, in letter-numerals* 
such as sftj j:, ?r 1 [, ll, if, C, § for 2,3 etc. 

Excepting the leaves 1® and 172^’ which are blank, the 
rest are written in black ink on both sides with 4 lines, each 
containing 52 to 57 letters. Leaves 60* and 61'^ are practically 
illegible, owing to their being smutty. 

This Ms. presents an appearance of the work having 
been divided in two columns but it is not so; for, a line of the 
1st column extends to the second. Each of these columns is 
bounded by three lines in black ink. A string runs through 
the space between the two columns. 

This Ms. is placed between two wooden boards sufficiently 
strong, durable and 15.4" by 1.8" in size. 

1 1 am led to believe that there is no other Ms. of this work available else- 
where, for, I have received up till now no reply in connection with inquiry 
made by me in my article “A note on S'ripati and his Ganitatilaka” published 
in “The Indian Historical Quarterly’^ (Vol. VIII, No. 2, p. 351), 

2 The leaf 103rd appears to be repeated, but really speaking the 104th leaf 
is wrongly numbered as 103rd, the following hence numbered as 104, 105 etc, 

3 Leaves 37th and 04th are lacking, 

4 In spite of this I think, the present work is incomplete. 

5 For full details of the method of expressing numbers by letters, the 
reader is referred to Dr, P. Kielhorn’s Report on Sanskrit Mss. published at 
Bombay in A. D. 1881 and also to Pandit Bhagvanlal Indraji’s article published 
in Indian Antiquary vol VI, p, 42, He may also refer to my Appendices 
III-IV published in the Descriptive Catalogue of Jaina Manuscripts ( Govt, 
collections vol, XVII, pt, II). 
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Leaving aside the fact that for saptavim^ati we have thro- 
ughout saptdviths' ati^ and some slight mistakes here and there, 
this Ms. is fairly correct. At times we come across a few cor- 
rections made by a scribe; so, on the whole this Ms. is reliable 
and that is why with the help of this single Ms., I undertook to 
edit this work. This Ms. contains both the text and the com- 
mentaty, the former written in verses® and the latter in prose, 
both of which are in Sanskrit. This Ms. begins with m If’ srot" 
and ends with u U II \S, and that the nydsas are given 
at times in vertical lines and at times in horizontal ones. It is 
in a good state of preservation, though a portion of the first and 
the last leaves are in a fragmentary condition. 

The age of the Ms. is not mentioned, but looking to the 
fact that palm-leaf Mss. were not mostly in vogue after the 
15th century and that the commentator belongs to the 14th 
century, the age of this Ms. may be looked upon as the iSth 
century as the earliest limit and the i6th century as the latest. 

Plan — 

As the entire work is not divided in the Ms. into chapters 
or any other sections which could have facilitated the reader 
in comprehending its contents, I have given a table of contents 
in Sanskrit. Whatever appeared to me to be superfluous has 
been placed within rectangular brackets [ ], while what 

was to be suggested as an alternative or as a supplement has 
been indicated in parenthesis ( ). 

The portion commencing with given in the Ms. 

on leaf 122'’ and printed here on p. 62 ought to have preceded 
the etc. written on fol. 120“ and it is hence so printed 

on p. 62. 

I have given three Appendices in the end: (i) Examples 
and Answers, (ii) Tables of Measurements and (iii) Sanskrit 
words and their numerical significations. Out of these so far 
as Appendix II is concerned, I may state that not only the 

1 This word has been retained inv. 13, p, 3; in other oases it has been 
replaped by saptavithB'aii, 

2 These are not numbered in the Ms. 

3 From this salutation it may be inferred that the SOribe is a >^0*^0 or that 
ke has transcribed this on the basis of a Jaina Ms. , 
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tables recorded in Ganitatilaka are given but some more from 
several other works. 

In the end, I may mention that it affords me great pleasure 
to record my indebtedness to my friend Dr. Bibhutibhusan Datta 
for the matetial help I could derive from some of his excellent 
contributions in the mathematical field, and for the valuable 
suggestions he made while going through the proofs of this 
introduction. I have also to offer ray best thanks to Sheth 
Mohanlal Hemacand Jhaveri for his having lent to me the 
palm-leaf Ms.* above referred to. Furthermore I am highly 
obliged by Dr. B. BhattScarrya M. A., Ph. D., who most 
willingly included this work in the Gaekwad’s Oriental Series, 
and thus gave me a splendid opportunity of editing a work on 
Mathematics, a favourite subject of mine. 


Bhftgat Wadi, Bhuleshwar, 1 

Bombay. I HlRALAL R. KaPADIA. 

5th May 1935.^ J 


1 It is not now with me; for, it has been ere long returned to him, 

2 Since then, soma additions have been made while going through the 
proof-sheets. 
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X I R «i35 ^fii^, ‘5r^ cJsyr ^rc^: ^wq^rf^j’ 



sr^ ?R ^%i^5y^o^#prOTt !iiR!T ^ ^ 

51^, } I ^s^^^giir^^l^5r^%ws!r^5y- 

'»i^ ^ f^: f5r^5r^ ^vs 

w { nr ° ’ " } j ^5»Rf i^|-^ii|^, 

3[^viT»T?^TfxET^f m^f ^ ^- 

^s»iH m tot 

’• 'rWte^r ^ fsT^or gW 

%«>rfi^r ^ mji i fir^ipf f^ir gf&im^^ sfirn si^rl 
f^^ipt ^qft { " ’r '*''"} 

51^^ 3fT^ ^ 

Sira: { " ' I r ’ ' } I 5 ;!^ OTm^rij 51- 

tra»^w ^ftirar 

%oraT 

fR^«iranw^f^^M l^^sqt^fTvr: Jra^^n |nn3r | 
f^> wsraf4^^j^m%5T Twr- 

<i?!TS3raranf^^ srar^rai^^ ^^\^ f^^ramnlJJn# 

j ^^rr 1 ^’dtrafwraft^- 

^5fiTira^^r^^ W5ft^ I ^ 555 ^ ^^i qq;^(^)- 

s[jrat 5iq^f^q?raf^mqq;i^^, q^rr m wm 

Vi f^:-qft q^qq^Rra;, qf 3i?^q gfiiqt q^%raT qsq- 

Wi^ ^sni ^wi ^qqsfRis^j'qT^q^qqqr 

sqrattoqRnimTf Rqisqq^, ^^l q^ilrro^ ^«iranq:?raqsqi- 
qi^^ra^: m^t qqr {nni} i g?r: qarq^qi^r^ra^rar^ 

qsf^raift^’sc wq^5ra^4«qT^^Hq3qT^5TqT«^f%^i 
^qjq^raif^^iqqsfi^ wjftq: 1 m m mm q;r ^pqw- 





STRJT^^ m m 

q«ir { fssr.r ^ } jrqjT 3T\?%%or jr^g[^^»Tqf5flfmmT^ ^ 

^'Tft f^TcTlfT ^ ^ KlJl f^RS^ 

^ R«rTs?q^ 3r?RR ^ 3r«i:^TfTsf 

^T { } 1 3q%: HRsftr ? i^t:, 

#RT W ^ ^VS ^STTf^RTOOT I ^ 

31^^: #^:— 

^RRf R:fevTRf, ^ac I I 
^irfer 'ff^t 55n^-»TvsiRr: II 

VS^W^RI I RTg^flf 

fRT^R l^i^--?RRRIM^|v9l<RR<i|v9^R?'9 I 

I i^R^^nnRr wht^ ii 

*O^0< 


m f^f 

^fWT^j^RT ^tNr 


ii H' 


sr^R^r ^ ^RT-!5R% m 
^ I 3a[To 1 31^ hrI^si^h 

3rei^5f 5^ ^ f%^ I I ^ 

fRf^^'rensT^^jR i^Rt 5^r ^ jr^rt i 

3i«r^RlmfH^jR;«R^ i srmf^ ^rrw: i { } 


i^Rf sn^ r^F^rhiri 

n^Rt«Ri s?Tiw [rt] i ^rsr \* 


? 3i^’?;i ^ ’ttM: I 




?tf«l9l?RPK^ I HWW"* 

mm STKW^ 8?!: ^ TOrt 

{Hi} ^^Twrt MI[«Tr » «r«n %g«>r mi- 

fi^Wrer«n %«jft ^ ^rmt: ^ {1} i ^ 

^ I fl:gTO^ srraiJ 

^T fi:i%^w 'srrait ’Ts^hirt 

!Ti^ «T«n { |} mi^ 

mm sf^itonf { ? } jit^, m sNr- 

^5r 1 «r5. w 

{?|0 ^ ^rwTT f^i^^TT^, ^^\ ^5^Tt ^3rmTs?gt' 

1 5^^^: ’T^ sh^t: > ^«n { 5 1 } m 

5iraT8ig:'T9fRr^, mv> w l m 

^ in ^ ^ I ?Rr: ^niR^sCHt 

'qgtqsro^ ^?eTt q^- 

m m {^v} 1 3r«nq^ 

I 'q3:q^Ri^sHi3[g ^mrsci^^srst- 

w{ I ’ $ } i ^s^^'»n5qg:q3fT?3^ mi snn^f^qjT 

Jiq^ <r^ssT^?J3i[T ^ I m- 

qsira^T 3F€T^ mi i m ^jq^g^ 13 :^ mi 

^•^:q3tT^^ I m ^rq^rara^- 

qriJiiq^^tqr^ srqg^fi: sj^Fq^jq l qF^i^qF^jqgFq^F^q^t^^- 
?qT5 »Rrr, w { 52^} I ^Ff^'*%qfqr?qF^*irqF?rl^qT»n#Ff ^f^f^fst* 
qq^lf^SRqqFrFRt ^Fqtq^^F^ ^ qf FPlH ^ m\ I 

W 5^t H 3fFq% nq ^qf fq^IRt ^Fp^F^t {% 
?rF^T |" Hg[^^^RTf^ I qFR%qT»nftqT ^ jMi 
Fq»qj^ i^q m qqqqmtqtq^ qf ^Ff^ ^ 

^jftq I 

rqt^5 qqr— 
qrr^snr qo uiqm^^^ qr- 
^TOT^qqR^qrq^qygnTJTFf ir 


X pmi I 



mm «^^{ tot I m ;tw «n^jn^-i?:^«TnTd- 

5n^ u«n ^fiH ^rf^r i m ^mrt— 

{ 1 1 ! I ° il i } • ^ jrn]^^»rr 3 ^F«^srr? 5 ^(^f^t ^t, m Bmmn %- 

7*r(g)q^gfor: q«ns5r to gf^ ** 

TO ^^^srmrt w{^}l 

j} m siT^Rt ^ m^ 

I fim Msft 3rr^ ^^\ {’'.} i ^r^s^^Rifn^- 
^bTO'tT^'sprnit Jn^ TOf'RTprrf^t w-^‘«n»TT'TOJrfM^ <• 
ito^ ^rtor^nto’^ {“jj i ^ 5to 

gfSi^ strtt: l 

m\t I 1^ 5fr5^^ 

snmsfpto^ {'5} I to% 

f^TOTTO |j3[^'5ig«?R^M%q;^toJnq^ to''* 

Sf w {’ll'*) I to f§:toJi gM ^ toj 

mmm ll##?ri^5ikT 3rgi%^^ to i^^gof gR5^(^?) ^ 

*r3?(tol^ 3iRrtoHf^5^5lracr: TOrfe to ^gqi^ar wt i to 



toift# I tot ^— {'’*} I 


^^4 

3^to siRTT ^tor 51^^:, w{ 


^g«>n: m 3to%^t, 



mn 3r^ sirotort, m'l^ ’crRr- 

toto«r tot I ?Rrt ^n!ito)f^r?iWT*tr stotoror^c 
to ^ 5T^TOr m {'|} i to i 

r^iSSMsFS^rr~ 




^ 1 ^ , 

TWTOM 5RTOr f^TT^^— 


frTfTTTfH^*?^: II if 

M fipRm-- ^ TOq g Rt 

1 5?r«r ^ '^^T froift 

R%4-'n^ 

I ^ m\ II 

)o 


*«?)[ S[^:’RrTJ %5r. ! 

^•¥TFTr§ 

s4/| WW^ fT^#J 
55i^T 5?i%?rTf^q[?r5r,;i^^r^n ^v If 

1*, m 

5W-iIcfl4 J^^:m ^ I m I 

WIRT m 3^ RT^ ^T { Wi } I srsT 
Wn^WRTl W 

^o^i^#T goT^ 5T R ^ I ?ra: TO- 

RI^ fsw^ STIR 31^ ST^^ 5I3[^ I m. 

^3^ 3tRT4rT^^ ?TR{ 1 ^ } I 3W{ 3 SRft 

IRii^ gniwr sitri ^hrt:, ^wt ^- 

TOJottwi, w { i| 1 3l } I 5e[WTgi?[?R^ w: f^- 

'^gff5iR5iTR ^'k rr: 'i#^, sr^sft ^ 

I ^ RRfR%: ^^?TJ R^ ^(T^f 

«IR {1^} IRT 3TTW%I 3^ ^Rl fe R ^- 

gwR ^R { 1 , 1 3 j } 1 31^ ^nmR^ R fl 

3 ^ 1 


t giM I I 





^ W^ {o} II 

3^ s?nrnf^ i 33t 5^5iito5[*n^fJTg; 

^ m 3Tg^?m^?R ^ ^ M '* 

3^5?nrq;^^ \ q?iT {||;|;!1} I srsr 

sn^m^t, ^ 5^i^{ 1 3^ ^ ^ sTRTf^ 

mi* I ^ ’ll 31T- 

5^^RR 31%^^ ^’i f^-^pir^iRrs- 

^fW^rPH fSfJT ^ ^ ih 3iqtsq SflrTT^^ f5#?n, 
3l!R3Ts4ft 

^ 5 ^ 3 n^T 2 ^^J>^^’T 3 ^ ^im^i I 

3qft^ SK^RT m\ srer^ sie- 

5rTOfefeq5=^2^ w?fr^ m V<} i 3^sfenfR5-»'* 

m WTRi {. 3)1 ^^q?n5TO%- 


I m q[q>T#*?’qt srro^t- 

^SITqRf^(^)^qg^RT^T?^Jrg#Tt JiPi: f^%f ^ ^Tf^jn- 

^ ^qt^T 

^g%f^5rg^4 ^ 1 g ^5rT#q35[^Rq53JR[ 

f^wq;^ mm, 11 


s*nw-^q^T snr wit 3 ^ i 3 ^ 

wWwrt g’qj^'qwf sRtsf 1^ 5^- 


^ qfJiRnqR I 



5enf^tor ii 

•H^^l-slrl^l IJWRT 5gTTri I 
*« f^R5%5r I 

q^r?T fRT ^r>ft 

’5f»%5r3 i^Kii^? II’ 

5?rrw— 

gM f% srw I ^ Jrq?5f^ I m «mrt {l\\} l#nf- 
«• 5frmig«F^^ jnTVTT*iTgq‘f’pn^M f^^rnri?^ wir- 
toM'stI f^sr^ l^i^: ^ I 

‘‘1^^ ^5 1% srmf %un?i^ 

grrai: srmrt m fi^v* i ?r«n »R5r ftgon ^ srmrj 

3rsr%f^%^8[r: I ^ssr 1% 

^T^, mii '^f m. 
f (l)^ ^ 5T^^ 3i^jr d sr^TJ 

§^?*Tn I ^^m {'|} I ii 

mki ^pr^T i ar^g j^r 

^myf^f^l g^s5r ig^ 

^ « 1 ^ li !r |(^ 

?qm< {’} I «qq5i^ qT^^tftro^ mi i qq 

q^if^TORPTOJ qqTHJ ii. 





fSwumwf 

fflWTnrsRt- 


^*piRT’»T^ H 

f^?T O r^^i r Tr ir 

mif ^ I ^Rrerei 

^ ^T^innH 

Tin»n3f?«rT^f^f^ ^ fl#snf^ 3q%s^ ?w:> arJrsf^-'* 
qft ^{ I 

sn^j 'Rt ^ 

ftM II 

^ ’«Tw: 

W^ fVRraarrjft 

^5r#r ^ li' 

sm^T— I W I ^ l^t-WITOf^f^ff %w f¥[ sflft I ^• 
^ ^i^'irTt-^r^g^frtr I 

FtTT^ m {’jl|} 1 
^ ^i^5n 5rmf 

wt: ^ 5ffj|tqft ^<^ 

{ ’‘5 h ? } ?r^sq^5RpTaf|-^f^^ i^ifTi I m Jrrl^«r imR^ 






m {J|} I 

^ \s% ^ 

m m^i^i ^ i 

** { " J I « P 1 3i3r 3r wf #3[^lrwrf^JiT 

m f5:^e[^, } i q^sr wn- 

^35^» q«r[ { ’ I } I mt b m^ i 

qftrfr mj ^ ^«rT { ^1} u^ 

srraT 3isifq?iri^j i m jh^tI ^ ^n^ri’lrsq^ 
?ra^i^ ^^^^ 'sr^qR:, ^’qr { ’’ } I 

qftfm q^ a^ i^q;: I ^ 
q^gq qr^ ^m\t q^ | 31^ ^l|(^ ^qsgoft ^ I g^^q 

^ { ?} I 

m ^45^5^?inTTf-^q^0Tt 1^ ^^^ I sqrw I ^q%f^- 
5|?T l^r: I ^mi {v|?} I srqi^qqnpr 

1^ 3qft ^^t mm^ i ^ 

^•i^qjgq 535 1 %qT2q^ft sn^ i i 

^ mit, w { u} n^ f^qi^n»nWfR: wmi ii 

f^q^rt- 


VI 


m f^Ri# wm — 
fqqr%^^r^fRrs^Tf;^j, f^fV: 

«nw— ^SI^stgq^fHf qRTigq?qTftqr mH- 

f%: ^IT 

5R5f^ q^j !re^RRiqiTO#q f^iqr-qqrwir 



m^i II 


\ ‘5^1?!%!’ ?% qtqrRr I R qPmr?f(r i 









^ i glt^ n Ri W5rf 50^, ’A(^T«r?2)sqRf ^ a% l 
I ^ f^iTOTf’^rrf^ f^sT^ II 11^ 

5?rrw— ^ 1 3n?rn^;iT?^2ai^»>r i -mi ^ i^- 

{ o j 1 . 5 } 1 31^ { ’ V 1 ’ V } I ^iRs^sft '^ggori: |^- 

mil m I 

spTlT^j-gi^ 5:Tf^f?ir^ i« 

{;?} 1 

I f^mt {tjp 

fljirr 31^ snmt ^iR^JiiT^t i <^t 
ViW^l ^(H^idSiRT^ I i^tto it, ^ 

f^(^)teRfi ' m ^ m {"?} i 

I {all}! 

31^ ^ ^«r I 

m w ^pg wi^, ^ l^l#T ^ ^nf»Tt Rr {?} i 

3^1 ’^3%T5riRT^r: {^1^)1 3rmft w»i3rif^?5rT^^rff^ I 

{^} I ^ n 

f«^q;j55qi- 

wi;# Wi- 

%3-3r^sf n^: m Rto^Rra^^ 

1^ it 

I ^finsr I R «ntr ( ^ pma i 





sri^ (? «r !) i 

•^Tsrm il’ 

!TO(af ^)^l[^: ’n^^r^fat art 

aid?R3f jpg^ 

{]\}\ arnigsFatar^^^^ftaT at^^r sj^f^^ftar ftasai- 




I ^ aafSI- 


ahra^ai ^ar^^Taaara 

!• a»a f^a ar i srait snar 

I a%a: 1 3?a fl^ ^^Rjarar 

^ *a?aR^^ J a^aR: traif a 

ardaasafaaia^^ am aRnati^ araift aaifi^r agflmTaii^Tl^ 
,wsaaiT^ amtaa^ i aa n 

Mar <t^f3a:rs':aa aai-sjfa^^aaatasj^^n^- 
aW^am^hat aaf^ ara^raaflfaaa^ar ataa^aartaaa- 
^ai aas^^a arataa^aa^Ja^ 1^ aar {*5} i amraan^mr 
arar a^tafa^^a3#aT aar { ’5)1 aa: ‘‘fmi afMaaa^’Ptmr- 
i^a aai { ^'} I aa aam aa;aflfaar^ ataai%T, 
<R5r R^ta%f^^aT aar { ’ 5 } 1 (^)a^afiaTaai^Rmmmaa# 
aar ag^ ag^ ara aa;: 1 ^aaiat agaft aiaramR: i 
fll^aaaa aW)a^ ^ aiai aar 

afta^ aRt aiat aat {’^|?} 1 ‘‘^araat Wii** 

«m!5at a^ftaf^amRa ga^st aRftf^ faiai^- 

^\^\ agf^a^ j^^aa 

a^ ^ ^ani^g^ ^ aar a aa avra ?!^ ftm^i 
aa a^ iW 11 











3[T?rHf^5rk I 

3 reir«T ^r*r^’T^Ff^JTto^T ^ 5 ^ 'if 
mit I 

^riwit 1 ^ I 3r?R4:-5i»qt ^iFt <i stht, h 

fb#^ ^T ^r«FT { ? } I 

^ 5 PTJ, It^ ^54 5 fn^Tt { 1 } I 


*3rg%n^«^(ir)?*im: {;} 1 sFsrn^^^ii^® ^ 

U5r %3:^^ f^J 

3i«r i^T^iirf-- 

f^%:, ^ »Tlf^^?KT livin’ 

arwiJTf m ot- 

wf : I 

3 i#t^^^i% ^ ^»Tr 3 ^ 5 rT? 2 TT«r 4 M 4 f ^^TOni^i^inT 

m sn?T^^53Cff TO?r*nf — 

TJOTT rT«n sif^^firfTRm; i ’i* 

II v^ li'" 

1 5 T«mt?nOT^ 'TO {p i sr^ 

srnrTJ I srai^: 

^ ^ra^^r^r gto strit 

aa^i^(^) 5 r^w^ vp^ gfi^iai snar: 

^aaam, m l ara 

%|t aaniTT ftrat ait 

snar ■agiaf^a ^mi (?aa?)a^j ^m^ a^aa^ 1 to- 


?-R 3730 ^! 1 
•4 »i19ri* 




wt ^ ^ 

m {"H} I 

ftipr: ^ mn snm^ 

**w {’1} I 3rf- 

1^ ^ { ’^ } I sTO 

?Ri ^ 3rT?rT^?rt i ^ 

mi { r } 1 3FqsrTf^?w mm 

^5nT^nii^> ^ ^ dm 

m^i I ^ ’Tt’t mii 

^ I snrtgqrrrf^ci^rT^ %Ct %^{-^qr 
^ mt ^ I 2Tqq5}{-qg:qpnT^tqTOrf^ 

sqq^q wt ^sq q:^^?qf^(^)5rq^, tmf j 
r, qqr { ’ U }^ gsq^ft ^RqRrfl^ I 

I ?qT^ qqr {?} i ^wr 
qq I q|^5R?qf^ %qt q^^ %qj qi^^qqr TOf^’trf^qrm^ 
qt^^(q;)feqra^qlr qq#r ^ qrsqrqiqi^ q^ ^ 
vqtq^(^)i5^qq;j, qqr {^u} i 

qsqtqiq^l-^sqqr Iqqf l RRI {3)1 qqf- 

qiq% q?t^ %q%f;qr ^ qq^^qrqT^ qq%^?Rj- 
^iq qqf^qiqi^^q ^ qq;: qqf^Rr^t^^ qqr I?'*} I 
m f^wqq* wq: 11 

m f^qjq^ mim qqr^qif — 

^q^Rif^ ^^rrq:^ I T yfi r q ^ fi rqrr qq q ?*»§ t II If 
«qn?qT-5nq^ 555qf^|qtqq^qTqi^^tf^^feOT?ft 
qqftqr^’^q^qq^qt q^ k qq%i# ^qqqr^ qmiff?^- 

^ 5i^Rq*ir I «^?TwrJi:-‘‘?rf^q!n 1 




^ ^ ^PR5W^ srw^sf 5i5:trfen|^lRj^ q?t- 

^ ^5T ^ »TfSRr^rf^ ^m^-fk^' 

J^ljgTO WR^i I 

^ fim! ^g[Tf^ ^ I 

^Rif;^^ % sTTgrn ^ II vv if 

q?a^-^T^ I ^ I 

sm^TO^l {'*!$} 

^’T^sfiii^ mi i 

»?ltHfiNr^|^ m\ qfer^sgrr^, m ^oV\\ i m ^w^r^rei 
^S^RSrl^Tf^ 

^ ^ ^ w~ 

I i 

^ I 3 " } 1 

555^? ^ ?rH% T^l ^^\ { "" 3 I} I ?r^5?^r^^fir- 

mr mm 

^nr^fn'^f^(?R)f^^, w { '3^} 1 %% srr^: mm ^r^r i^- 

I I ^'k m^^\ «OTr?RRr- 
^rH%f^^T I m 

flrer^ ^ 1 3nrq^:H[rHf^^5i35^ ^ 555 ^ 

^ ^ ^ mj {;} I 

fl:^ft^te^^ I «rm: { ’U} 1 

^ an^rr: ^r^^r^i^s^nsraft mi- 

^n I mt ’ifirajg^ mi 1 m^i 

I m mmm sTO l ^^ q ^^g^w M 






JTter I yrT -Hfl t ^iR^f^^ T: «i^ w> 

f^?rifl^:^3mrr3r?T^,i^^q%^rH^^^:, wf’s} I 

sfraif^ 

‘jspft ^ {'‘"'} I 

wm 5fTTOMtsf^ qft^^ ^ inir i?:^Jif9if^(^)fl:^ 
3r^ w {:><^} I ?ra 5r^^ 

^ t ?Tf^(^)f3:^^ 3qf^- 

WTfi w { 1 ’^^sc^if r siTif^: I grq#rsi 


f^\ srrar: i «^#Rf9Tf^(^)f5:^r siRti- 

Ifnw^ srra I ?[«rT 5mi^n»r >3c^t I m 

{ 3 I 3 } 1 ^ ^rs^t ot 

^ I ?r?r:firaRt {]) I 

TO«?5‘^ I qM^- 

3R I ^ 

mh m I: ^ 1 

mi I qqr t^#qqq%fl?irdt wmi mmi «t- 

^•fq^,qqT'9<io^ I g9r^^{#?trf^^qT, mi ?iHqi^T^qT 'qg^q^qr^- 
qi^^ ^ q^ %qTf?ii^rj q^ I: ^ srfq^, qqr {:^:i} ug 
3qif^ fi:^ri^qq^lq^qTqq# snqr q sr^^Cq?) 
qq® ? srwqif^iqq^^ snqrqiq^sgr^ ^jsq^tqft ^tf qqr { ? } i 
^ qqqq f^qjqqF^iift fRqr qs^ f^qifqi ^ f^ra- 
^'*qqgj55qTqT^ 1 

m g5ftqtqiq??qfqmt UU} 1 snq mm mi \ g^q- 
^^i ^qqqf^^TftqT^%^ mm^ i^q^ q^: qtq^nf^Wfl:- 
f^q% qiqqnnqT^q^ 5 ^^, qqt {?} i 

^qrq^Rmt { ?-} 1 » tfqg qqq g;^ 

'•q^: qq%fi[«Rqq M ^ q% mi qHwtwiq^q r - 



pi^ii 

r: 5fif ^ ^^i^infipni— 

^ '*1^ 

Trftr: ^pnwrfir^ ^ !?pTi3C i 

s^JtfTT ’»T%r ■*r% ^ w^ 

^ s^rtfft II ir 

«rn5?rT-$TOr ^ 5ii^ i m 

I ^ #^ ^g Tf^irpr<TP^ s^mRi^ srqq^ wi^ ^rRrfl- 
^r^iRst I ^ q2[T 

^ I 3Pni^:-^i^Tf ^ g«iR m^ 2^ jt I ^ 

Jil^l I m ^Ts%^ ^rf^^ci^rr w^-vt 

^-g^ q^xrgf^: ^ I ^if %?t 

%?[^g®^ I ^5rT-^#T ^ 3i^ * -^r^sR 

\ m ^ 5^T 3if ?r^i; ^ i jti^- 

5i^q^*iT»RnM I ^ 

5[TO ^ g yrT fftg ? ?rsrf-- 

mi^ ^gor: # ?srgoif^f?ii?^ ii \ \f ^*t 
^ g^ 5r^ # ^ ^ 

^ g^r: ll ^ ll”"" 

^hfiM »raT^ I ’Wt— 

^sn^i 

^ TOg ^g^rt^ i x* 



^ ii^- 

pj%f^5f gfiiRrj «sn?rf^j 11^*’ 

^♦-{ * } irra «T3j,«i«rT M { • } I Wt- 

{»} I {»} I {»} i^5»rf^ 

»e W { ^ I “ } I I ^ WT <[?ir ^ I ?^: { ’ • I ’ } t 

?sr5Dfri^^^ p%g^: 

^ ?sr|?r%flfe?RnTr i { ^S} i sw 

^ m mi 

Ml: I gg; ?srpT%ifl^^ stMt^ ?srMt g^Rj^ m- 

1^ 1 31^ JFm^ ^ wht ii 

w»RrH^t— 

m I wu [m»i]^r»mF»n ^tt srflw ?rT «nm sttot ^tt 
^trtM gor^ifl i qt i 

I wm 

s^TW-^q^s^j I sr^sf I ^ ^TR 3if 5?nlf^^T^ 
^rwFR^pq^fl ^s^pm\ M M 
«n^ JTRqf^^ rmr qi«iif#|!i 

I gwqft ^ M gM to:, sr^r^ TOg 
m 1^4: II 

^ flr-simJTOr: ^sfMi: ^rFrmPTRr l 

’^nroii;?!^ ^ «^hnr^ ^ li^ 

«nwH5?T^ ^ ^ Mm Ml I ^q I to: 

(ft?) jrTOfs:l Mmi d ^‘ 

W {|i3}l^^rftig«qi^^TOTO:,ftg«:ftd^:^l^^^ 

\ H«^Rl«!4<!t| I q 5irfe?ft I ^ 3^^: I 



i|# m{t^^f w { 1 1 1 }r^: 

^im: qsf i m 

{2} I ?rat#Ri|^p^3?^i^ ^^r:# 

q^T {;|v} I *r«irf srqifgqf ^ qqr {?|v} 1 

^ is^nn: ^ I \s^t qrai l 'Wf •» 

«5«^ mm JJmH) W U?r 

mm OTft sr^ imi) tt^ *ra^> «i«rr {”}i 
Srqnr^RTlTO^T^ IT W 3[R[qrq^qT g:R[qRt 

‘T^^rmr^w^ Ir ^#t, w { ’ J| 1 } 1 mw 

TOft fsgor ^ I f^t ^ mm sr^c^, ^ {’5| 1 ^m 

fi^ sjrart «T 2 f?[g ^ 

<i9fT^ ^j, { ’^1,5} • ’?3f3iiTJ qf3j3[5r mmi 'TSf^rsi^t I 

5T^?j mmi 1 §:i^qjyir ^ \ (3:t^> 

gorrt m ^rrar: ffet, ’t«it 1 
3T2[5i^ mm n^ra[> w {t»} 1 

^5TTt^^ni''%^ m ^mi 'rflrs^ m { ?»|^}} 1 

I m HH!PJT qf^W 
^?*Tr^(q;)^:?5^ I 'wt ^flgor mm qfl: 1 m 
srrar 1 q^^« 

^qif^’ q^^ 1 ^q w 

{ll>} I s^f^wt® -.w»nq'' -- 3 iTw ^qi^^r^- 

(^)?[r^ w { ^*-} r...«?^ ^qw: I sisng^sft^ 

mm Ji^ 5 ^%— 

3rM5rf^'jiy«qWi5^, ^ 1 

? q^fSr sr upper, amecqra^ 1 etsirfr ‘5iqif^«^ ^ar qi^a^raarf^fi’ 

^ qi3s sawnsq^ l r -\ »rqRM»i<q8?qfg[. «iw<i«=q^ qss i « qiqt i 






I ^ f 1 3Rtsf ^ 

d^R^s^sft q«qi^¥WfifNtrs srarofi^r- 

^ I 5rT^m^(?^«t[OT fl:^r]*i^5f 

|H 1 3;«# srrai^^: I 3;«t5^ir fl:^ sr- 

'* «it ft M i«ri^ , srrar: I f3:^«n^ 

^ oT H f^f^i srrart fsj «n#fT ^ {?} I 
m\ PI sT’^^f t'f ^%’5cr\5ri^ 5?qT^ I qs^^n^j 
3;«tft«iT ff|^vi;[it f??n^ 1 3iraT?f3f^5r^: I 
^ shctt 

1 3reim:f^^^n!iT p^| l sjvr^ur si’s^ 
fKn^ I i ^"4^ 

3qftHt^S qfq^m f^(q5)?ir^ I stfw# 


^(q;)5if TOitf q^^- 
«'<’5q%T5Rfhqf^(q;)qr^ I ^ q^rri^ I ^4^ *^5- 
sRTftqr^(^)^j«^ ft qsf % f?^^ i sri^r f^<*Tf^(q!)^ra- 
qi^ I ;i^- 

qr^t I m 'q32^rq#gfff^(^)TO^q> ftqn5!rf^(q!)HH- 

l 3 reiWTO^n»TJ,«r«npn|ift«f^fHf^- 

^4^ f^qr^f^(q»)TO^t i mi 'q^qif^ff^- 

(^)q3TO^ I Ji'^*qtqifTT»^i^^3»qtq!^l^(q;)^rTO ^J^- 

I mi 3reT^5r^(^)’5rf- 



{t {hU"} 1 3 r^s|^tq^f^ 
’fFt ^ ^!M 3qft ^ ^qiftsEiqft^f^(q;)TOft^^#, m 
W<^ I m qff^fTsqq^ mi ^ 4 ^ ^ftqrff^(q;> 
qf tenr siqq^ m ^f[qrff^(q;)qrfH ^ { ’ } 
??T { ^$*} I q;! ^ mW^} i 


\ 3 m< qt ’qgsqftawrr^iTfq: | 



5p(in!3r#t 






m 31^^ 'wJr ^R^crer 

^ {^I^IbUU} |t^^ 

5f : g«nft-3Rn5ii^^i5rnfnc?n^-ijoR i srra ^ I 

W“3iS3«ifi: 3rraT*??^Tft^, 

5«»nfi^ gim m ^?ir?!if^(^)^al^ ^ ^ 

^ift^f^(^)fli:^^, mm 3%Tt sfrar^ 

(q»)'qg^^<n^ i m w 

{ i»>ro } II 

’qi’s’r:, «i[q5T^m¥in# l srra ^ «?q l 

mm ?m?yirT am grim q?;q9f rri;, m q^qm^rg^r^imfr grm 
s^^rr sTm 

1 *r«TT { ^«vo } I ^s?ftqi %^3iraRt sr^r- 

qf m ^«if?iR {.JU^oU^v.} i»^^^!r«im5mq;wm5n-iM 

af^ ^ ^ ’q?qi*ft^r^(q5)^w?rTWJ i 

m ^i%?cf^(^)’q3^5RiarRf mm qftt l ^(m) 

w {Jvi-.^^:} i qflgur grrar qfeM 

fi :^sf gq^|q> ^r^^r^rqi^i gmrr 

^r«iT {^*^} i %q i 

anf^rq’^^ q2Tf^(4^^^'TqW ^qri^5rqi^(qj)- 

q^^iarf grrarr arq, qqr 'qaqT0[^qfq(^)3:Ti%f?lwqt grm 

I ft ^ if^qt ^^“{ivv^Ihjiv®} i^m 

q[ q > qfeqfa ’q^:qgr^rqf^(q?)wgq^ l mm ■qg^^gan 
'qm%qf%(q;)^gq^^ mm i 

5rqg«q gim qq i mm qqg«>r %g^5iqTf^ mm flaj^^nqiT^, 
mm { } 1 qq3qftqt?ir3:qm(?qt)»r m^ %8ff^(qs>aqr- 





5 ##^^ [ 


g% \ ^ {,.Uf} I3^ft ^- 

^ ^n4 ^ mt ’ipf^inw^ 
f?r: qrf: jwt m i ^t^^rgiir ^wr<^)w- 

CT m 3re m^ii w U<io<i i ?wsf4 ?r 

'< ^\h I 

5n4 qajqTO^ I ^ I srei ^ 

{ ^o?|5 } I ^ I: ?KTf^4^ ^^l ;5qft trqTf2qit^ 

5T^ ^ I 3t4 ^ ^ (5*1^0 ^h ^ 

qsqfj ^ ii ars- 

1* I ^ i sr^ wi(»t) { Vtir] 

qiqfqji:, ^ i ^qft iqrf: to i 

^ 3q%’irsf4tTt5r^f^(^)^TOsq5i^ ^qft sit^ q^ra^ snqsq 
Ml:, qm {^ 3 } ii^q qqmsi #: 11 
srq wngqfqsrrfr q;qto f ^qri — 

^<1 ^ "to %^-’5to I 

’OTqrqq^ •|5TTTqrT3q^qfT^5WTM^hft II’ 


sqrw— qqf^q^qr wngqf?qqt q#q qiqigqfqsq ^rgq?: 
qq qq: %to5 ^-%q!jMs qnt-qq;qTgq^qq 

qiq ^qnnricqT^rqgqj^ 1 qft qigr^q^ g q^r ^ q t 

qqr I^Tf^ 1 sr^sq ^ ^qSi^ q ft q t^a^qq i^r-giq- 

gor^Tiql^i^ Hgq: 1 qqq^qtf dfq: 
1 5^qtoft II 
t qf qqqqqtroq i%qii— 

f l r^q ^ff f|:?PT ^ \ q»^l l 
w qrto ^ irUr^ ll' 

qwqrfi qqr to% q«n togq to 
‘q^ itrq’TO^i {n|J|?} isrqM^^n-jrqqrt to 

? ’ffMt I q:?isqm^-“^t^^ =^1%^ ?rl?qoft” I R I- 









mn I mj 

?T«rT {’'v} I fl[#nf cr^gt ^ 

^ I mm^ fl^:, w {I } i arsr 


w { '^ J I f } I ’Cjrrt 

gf&f^ , TOf flgro^ srr^Tt fl:3'»fT ^ snmJir^R: i 'j 

^^5Rt5rT%?iT’^ ^ srrat: i f^^, 

w{'‘?}l3RTteTf w{?} 

srrar: ^ ^r^J, w { 3 } I ^ssr ’^- 

1 3 } I f^rsorr: sn^^wwr- 

3n?rT w {’U} 1 qrffci* 
•q#int m srRTTssrf^^j, 1 

w { ’ } I I ^ wt ^ 

^ §T3[^?.*, ?r«rr { ; J} I 

3r«i ’fTT*iT35r^5iinTt^^ '** 

rrw — 

5 w 5 ?r ^«finT-^Tra[ri^r^ ^ u' 

I 

I 3r^ 5iningfg[«n»n ^nrr 5?r#r(^ 

JT^W 'Tt^(^)% qjT 

55r^ T* sqg y^offift^cT #% 


I Tm 


I 


I ^ R«r^ ^?nH» 

gnmaT!^: \ \ mix ^ } i 

? W {?^} I \ I 





5^ sn^ 3r^ 1 3r^ mm* \ 

^ mil 3»ir5^^- 

m {’<} laren^t w I’ll \^ 

'»^5!W%%or CT 5n?rT ^ 3 %to«n grrar- 

airoi^iTO mi i ^ 

w|'i| I m ^ 

(^5^^-3r^sf«i|jT ^ srra ^gs?tqT%a[f^^)w 

I srrat 

1* { ’ « V } I tr4 

l^5in»iT3^w«rmi|l|i m ^<rr^T^lR[^gnftirf^?r 

^ I mi 3i5K5r3rW)TO^- 

i^«ir'i^»i’5*r^«^(S)^^T i srRrT^rarciJc^- 

=s^ntr43®r^^l^s^,w{i<}i3r^n?{5^’TT?j,?RTH| i 

[v^] \ jmf^- 

^ mi I 

w {i^} I ^u^if 5^5!^ {-^} 1 3i5r 

5Rm^5RJ 511^ l trats^- 
2[T^wif^ m I q^rf^ sim ^rf^- 

: (q;)fl:?iRr^ i q^i mi mii^i i mw i 

?[qrTf^(qi)fliqq«^ qsq^Jir?^^ m 

^qf^Sq[, q?IT pS^} I 5HH9TT!3q^ 
?:qqq m {i\} I qq ^ i gq^^ 

5fT%iipnmn~ 



(m) f?R(— 

’^mnrTTT^I^sr^ 

^rmr—^rar ^q’?mn «?m^rf wu 
wn prnr?^ ^rsr ^ ^ 

wiT^: 

3 r^s^rs|;|;i m 39^ i ^sjt srw^^r^ sr^s^- 

3 rm!? 6 r^ i ^ 11 

^«rf^r(? fT)^ ^rgrwr^ f^ ?Ti < 1 

I, ’WTN^ri^^ 11' <i>i 

^sfTt ’j^Jiftirrli^ wrer tr^if r m I ^«it «rmRt 

qsfi^ ^ ^ I JmtTO«>PTraj 
{ ’ ;HI* i } ‘ q«rr Jjwl I OT?ri^(^?)- 

^ 5 pmi%^?| 9 Tt 3 rraT ‘^^d; 1 sr^ I «^^^imrTflr- 

^ srRTT w {n} I M?r% 5 ^ 1 ^ 

^9r 5fT^ ^ I srra ^ w {a} 1 

iC^% 0134 5 rT,^T: i^?R?n»Tr'T 5 p^ mii 

^i^TT, { 3 } 1 3 rd ^f ^dtsRilr sr ^ ^ ^ r R ^T iRdr Jr^rmtip 

^g«R^ sr^dmi Cr 1 Mtm^ srid i^t 1 

d^ ddT { ^ 1 ^} I dd: JTddts^ d md rfl[#nif 

11^59^ 3 n^ w I fiyift ^ sjTdTd^: I JWd^ 

srrdT «c^drdTfi[d'd3^r I ^ to- 


^tm {"i} I d#n|dddddT 


n ]} « 





?Rr%5qT 3fT^ 

mi 3:to *wt {”|} I q^ srraT 'q^- 

mil qqr I {"$} I qqf^TOfq(q!)5iqm«^ 

^ 5rq*?tqTfWq(^)^q q«n { ’H} i ttq 

5:iq#fq(q2^?qTf^^(q»)TOi 
’^r^qr ^ 3:Kw*n:, m {;?} i 


o ^ 
If 

O <J 


O 'J 

3 
o <5 


I sm TOH I ; ; I w qjqkf^ I 


J^q ^qn^r^ ^frarq^t, qqj^qiqqq^ 

srrar f5%q qqjf^q?qT^^q armM te- 

I ^ w qqtss^: {i} i q^sqnwi^s- 

q?aq:> qqr | J| 1 i^qr^ i sirtt I 

srqrofrqq^ir f^ qqq^teqi^ fs^^qMqiqf^^^q ^^qr- 

^1 mil qj qqr {^5} l w^s^r^q: q^: 

l3i%^-q^ -^qSqR^^ff^ I mq ^gq?qT%qf^- 

^'«(qj)qrcr^ 1 3rwq^qi^q-q|q qqqq^rqrq; qst^qM qf 
I mn 'qgq^i%qfq(^)^q^, qqi { ^ I S } 1 gqqq? 
qi?^ ^ 1 3R^J qqwtqrqq^ qqft qsq srqqgffqrt^ 
qqr {^v} I m qrrqj I 

3iq qTqjr%qr i srq ^^qrqrqi^ id^q^qflpqT qtl^r I trqr g 

'•qqr 5^: qq#FqTqj |.?| 1 q|q ^qft f^or 

qfqrg^^: qarreiqqr^: {^<} i ^q qr^aren^ ?^qg- 

qqr I srqti^ qgl^l^gqisiq^ gq^, mi m^ 

I qg«%q qqjtq^q^ig srrqfq q^ 

HM^sqrg, mui qsfqq qqr {-f} iqqqtftrf^^qq^ 

? 3T^ qrsinm! ’BWTrsJr^ 1 ' 



W «I«IT I ^ »Taj' 

q^ f^r srrar ^ ’qg^^- 

qqi {^?} i sr^^^^fqqi sinrTt qaj, arqjq 35qqr» 

imr { .^} ii^q ^imrqTOi^: ii 

»t 

m ^q«jfjr3n^ iwf — 

fT^f^^5rRTO>qjf^rT ^ I 

5R0T ^ 

g?TII5r II’ )• 

sqi^T— 3rfg:qi^?jr Jrtor i srf^yf qF l^ q^q ^q^^f^st 5 ^- 
or-TO^^H-jnqj ;jqft=?%^^n»ft-lRT^ jyq^ i 
5R«irft(^ q^fw qqrq; i^?qqqqTiirqi%%q to sr^tto 
I stoiqftqiw^^qq^feq^j i m 
m qq qqrRRT qqra ^?qq% qrqT35FqiTf^RI[ qq^ 

srqti^gfiii^qftqfTOT I siq qmigq^- 

qrf^^'^qr, q 3 q^qtor 11 

3rqt^TO% qq>|3afqqqri— 

qnn^tqnr 

qq fe qq^ f^r^r ! q^qR^qr 1 
rrq^nTT *qTft‘ qT^’^tofT 
s^Tqq^rTT TO 11 ' 

gqt^— s[WTg:q^» m q^ qqr ^n%l qt q qn ^ l:= Rfe i qi grf q 
5 ^: q^qjqrTqqrt: q^ qqiJ I ^T%«^qq qg«qqf^qft?qqqqr q^- 
qk? I qr q;q^«^qT, ^q^: qqf^»»qF qm^q^qr qqi 

ftqtqrsft I q^^q ^^fqiqisgq^qikqgqiqi’^ ^ fqiqr^ m 
^q^ slfti-q^qk^r^ q^ 1 qq i^q?^ qqofktqr-^t^ 
qft qft ^f^fq-qfhqqqi^ I qi^^qn qfeqq^qrqf iqf 
sqrq: iqqqfiRT qpqk^ qqftii^q 1 ^ 





mi «WT {;!} 1 3rqt%g^sf?R jr«n^?iRfeR^^- 

^ <1^ I mi ^- 

*« ^^%q^?jqT m |’!| I 

I sn^rr ^g:^flt I m 

q«n {’?x} I 

mi^ 3?n I 

^ wit ^T'qt, q«nr {’p| i 

^ ^pm JTi^^ ^t^ mi i 

5mi:3Ri»iir^^wRr^(?P)^^ 

3^?^H^l^ I m 5R®rH ?«ii^-3i'T!!^^, m 

umi I rni^t i ^ ^- 

i^-sn^ 5T^TO*RiftTli g'Ji^, m\ %?*Tf^(^)w 
W^P5 tj T3f ^ifTTF I m 

^%f mj 

sT'R^g^, 5imi: qai^, qy {’iU2} i 

m {”U} I srsn^^^tq^f^ ^i»t ?[% 
^ !F*w?r^> ^ q3q(^^(^)i^TO: I WR^ 

#1^, 3rr^ qfe2^, qm {VA"^} i m 
^ ^ qar wt, 3q4f : ^qsftqr^f^ q;)f^?0[^J I q?T^^- 
qjT^wTRqqnr ’qgj'»n mi \ mk «pt^- 

^Wi\t { ® } I q;q^^!R«Rrq kmi qflr«? mi 

mi ^ ^tf 




1 fear I srrar m- 

ai«n I m ^ {’} I 

m (^ERTH^) II 

51?«RTTfrrt— 

31^ ^5ar^T#T wim i^Wf— >< 

I \\ l’ 

wimT — ^ 
wf^--wrf^ 3R^ ai2[4 ^a»«Tt 
jNM^ ^ arn?^ ^ 15 ^ ’R^Rft I 

^ HTferrf^ ^??annw ^ ^jmRt >• 

^ ?PT^ II 

^ q^ •^fn^ qrg ^ qf i ^<1 

?pqf ^ sqq% qasT ^’*T! 5 TT^ TTR 

^J(^) I ?anq:-{ l\l ^'?|J } I 

qqi{ ^ J } i Jni 5 srr^n i ?iqr 

«i^g«in tif arr?rr srqq I 'Rif i^?pr i q*i^?arr^ q^- 
mii m a:r3[q^j, q«n { ^"} i q?r m 

TOT q ai^qiqr^ qra: ^ ^ I ^ f 5 } I 

<OTrJ I ’wi ftgq ^ ^ 8:r- 

I wv^ (f5)%^ 3r^ qq siiqq^: { ^ ^ } l qOT- 

{?} ^ 9 ^ {. 5 ,?} iq^Bgqi 
f!?ilq|’?^qlt 5 K? 0 r 3 qtqraT^ {U}i 

ansn^ qw^jqq sjqq 

qqt { 1?} I qq TOUiqiq ? i 


% ?f 55 nn I R 5 i#!ft I 
< *rf 9 RT» 




m { ’ 3 J } 1 ^ 5Rniif ^ f^^fjTJttq^ 
n^if w {^l) I ^ I ^ 3 !W^Tflr ^ ^ 

{U I 

** #^9Tf ^ ^m— 

frart 5 ^ ^ I 

?ST|^ m^5i w, 11 ’^' 

33[Tf#!IT^ 5qT^?5^^in|— 

i:^’3Tf sR(nT)s 

i» 'Tifm«nf^ sT’jrf ^ q qmt w 5 ^: 1 

tf f^rqingqhi f f 

sTFtfjfIr ^ ’»ra^ ? Ta's!^ 

sr^: I ^trtj {?|H| i m «} 

I m\ 

|f^n^, '«iT?rn i gr ra^ s^ ^ nr mui 

3frara?wRj ^^^v•, w {1} I ^ mii^ 

^ I i^(t srits^ , sfrar f^m- 

f^5ig[l ^rrai 31 ^ 

{/4 I 

\^mi m^i I ^ 

5Rr#^^:, w {r,} I sra: jr«mfe- 

^Tf'%3:4t: q^5ininqq^ q^^rm: ^Hq^iorf gf^ 

^^J {||x$} I RHgon3q^!flr mi arsi^^j 1 

«« 5 «rR q^ mil iWqiftqr^ 1 M^rif i^qjgw^ i m^- 

{?'} I m m^h w {^^} 1 q^Rinm^ 

qfTOiqq^ m 1 ^ w 

\ «ft3giRiqj^N^”Tri^ ^ qi3 : 1 gqi^ ^qr 5 ^- 

qtsf J I I ^ I 








I TOii 5:r^^9«>rTt simr sift^r^f^)- 

I JKW^ f3:^wTf^?iig i m- 

5®rT snm I ?r«JT ’^g^r^(5i;)7^^^ l 

fl:^ w 

^ ^ 1 3PT ?:F^^f^BrTt I <* 

If d^sRBmg wm i 

^s|: ffl:f?nfTORRj%: 

{^»5|j J I |[ooTi[-3(iir§t srrar ft^^(fj)fl:- 
f3jfrf^g^r» f«rr {’‘^•'} I Isn^TOr^W 

mi I ff iCT ^frserf^- '• 

1 3Rftf^tlftsTrfejft3frrf^(ff> 
siTfr m f«n i ar^r:- 

ft ITO ^ 'fgflRTif-'gf^f fff 

mit fff { ’?} i 5^^ arir- 

dl^glT^fT srg ^ ‘‘fcfT fft#''* 

1^^ f 3f^ ^i»t ft^^iff 'fre^r ^ 

ft, w {"“"I?} I ff Jig^^f^glit^ gM 5Tr^55[f^(f;)^n^,V 
*3C^prer%f , ffT Kf: 

f ftfTf I 

m fgfT-argrff (f;)^jf^ i aren?? ^m sre- 

w {'J??} I M j{^ I areri^(f!)gn- 
fgg fgt 5(niT^s5f^(^)irf^i ^ ar^ 5iH^ wr*TsfgT%^sn 
ffT {’^v} I f«ir arsTf^(f»)?rpri^ arsfTJj: f^- 
I sr?^ 'f «[m: ^g^ 

{’U} I 5?^ % it mixi I «^ft 

ggrf^(^)^rifi^> w {’•'’On 

spr^^^st fl:3i(3:^)t(^)f ^irfT^ ^git(^)f3i^- 
^ ftfg fH ^ {^“0 I ^ 

f?rr (^OLL) ^ I 

fiTf^gft[(5F>?9fiP^ w* w {^’0 1 3Rn?wir%^5|-^« 



^4 3 f^l 

^mt TO* I Hjft^R^^T^T- 

^ I ^ ’JTOTS ’?3f^^5 shp 

•'TOT I ^<^4 4fi5r4 q3^qi?(R5?jq ?i!f^ m 

I ^ q5'qf^(qj)ftqRft i^^qsrqW {^'-l I 

^ WHT II 

f^%'nii% 5 — 


m f 4 %TO^ iTOf — 

f^’^TFTRC ir 


5qn5qT-“f4%TO#T arf^^Tf 4t qtqjB wqf m^^- 

4 t?nqr^ Mt«q-^ f^qjq k^ 
3 ?[^(%)^Tftf 4 f¥^ 4 m 3 n^€tsqTf 4 1 qm^ 

w^qqirq^i ^^? 3 «qT?qi^ ? 5 TO 



^ rffir^ ftf^rsnrfMi ^ f^rr^c l 

^ qiF 3 ^ 


w^TOnr^trwFm, ^rro’^T ^ f^rr i 
rfqr ^r (?^) 


sqTTO— 'qsqft^^i^ q^3^ srdqr^q qir, qsn { ^10 i ^‘^i’- 
qF%3a'^f4^Tftqi qqr qsfrats^ m^t q^> ^^[ { ^|< }i 


{ I R ^ 


I ^ I 




3rs3«r mi 3i^: q^ 3r[qT«r5qTf^?q^, qqi { .| } i 

«ro| qsq^or ^ q^, qsq^arT arit { v J ] I 

tRRa^j 3rf^(^ qqrsq grfq TO^ y^ g gn^ 

5frai5^?qtqT%^ I #q^ 

I q^q; fl^^rq qqr {^1’!^} i qfl-qt fqq; g^ qr 

f^ii mi q ^ ' ^ q^ ^ qr f^^l ^ q srf^ srqq^ qqr j>f » 1 1 m w- 

i?qi^, sTT^T sr^: I ^r qtir siraiqiq}, It q?,i?qT^^ 

mi I s^t^qtq^ sqft ^^f i m 5 E?ftq^l 

m {’1^ } I q^ q^qq^qrqqiq m ’q^i%qT^T* 

s?rqqtftqt q;i %qqt: 

q 3 qqqTqTqq|qjqT^Ts^^'n%'^^^qqr {51^0} Un^f siqgor 
sriqT 3i#r, siqgqct q^ I <RTf qq^«TO|q, 

f^t, qqr {;<.}! srer f^q^ q:q;5rapTqiTq m # 

«qrqTRqr%qfqt f3:5^iqTqqift%t, m {’.} 1 qqq 

qqr {=•} I qr^q^q ^ fi} * ^Tqigqyqqi^ ^%qq 

f^qr %qqq-3R^rt^?%?elq-3ivT%^q|fqT^,5nqT ^?qi%qf^(q;)- 
tocft I qfqr^s^tq^ Iq^^’q ^fls^^qr: qq smrr •qsf^^^*- ^o 
tqifiqKfqWfl^q^r, qqr { 5?- } i 5^1 sriq? 

qqq; fqqm^flqq:, qqr |’rj| i qTqTqqTiqi?5%q ^^gq- 

f^-3rq?alq l^--q^ f^ qfq(q;)qq , 
m l^qRqiqWqqq^ 1 q^ ^qtqq^q qiqfl^ 

srmiq sqq qgqtqiRqqiq(^F)qq^t qqr { } h** 

srq^: q^T0W^q;)q^ qilqrqql qq^v qqq q^q, qqr {^j 1 
q^sgls^ jnnq im qsqqi^ ^ sn^ft^qmrf^q^ 1 qqqgf 
^ w^i qqr (^l<ls»U} iqqj sq^^fifqjtftqr 



[ #r^- 

{III) I sfRiT 3nl^^ arepr: srrar- 

I ^ (3T^) 

I sTHRt 

’sl^.S^r’sn {^') I 51^ Ji^ 

'*^si^ ^ SlTcTT I 

mi I W^{^- 

^ w {pi^l I sTRif I TOf si^or 13 :# m\ mf 

3i25»int 5nm?^t^Tf^ I 

{?:} I ^5CRf4 

{v>\\ } I sn^f 1 ^r^nteoft ^ 

w { 55 :} I ^ 

^ {’•} I ^ ^tr«RW^;T ^ 

w {?«!’} I 

?Rr 3rRif^Tf(^ri3«Tr ^ ^trt 1 m- 

gof^sOT^qf 3iRt {";:} I I 

m RRRi-’RRTf%^^ snfr ^?5nf^(w^ 

3fIFr R3Sr Rt, *RrRT%it Rf 3fll»n |(^ 5R f 

^•’RRTi^sR^ 3r#i sn^iqf, RRt 

UTRi ^it STRT 'RrRlf^ I RIR f^%R5ITf^: Wmi II 

3R ^^5r#r R^TOjf iwi— 

'H l^m^, SsrfiBr: ll’ 

(gRPRT— ) I ^ ^ g§ qf m mft I ^ 

R3^«4lR^^*l > iK^M ^ RR RPi: fgipgi^^r 
^ ^ ^ R3»3«R<I rra: ^ir^%T ^ ^tt^rr^ rrj 





^ srrasrrf^ ^jt sn%T trrl^ 

»m^- 3 i? 5 fTwit ^ ^ ^ 

’^TM^ I ^sr jr?n^ i ^ 

vim f^sm: ii h 


3 i^t^l% g: 3 [ifriniT 5 “ 


rn?^ ^ I 
5w^ tm’wr^ ^ ^ vj^ vTfT 

?'g ^5T5»r rT^ ^ 3[# fT^ ^ ir 


If 


} ’sm r i mIH 

*^3^ f ^ ^ ^rrar 31^ I ?r5r mm 

!i^ 1 ^51 vhrt ^ 5m: U^r q^^^sr 3nm?qmR* I 
3rrafl% i^Tf^-ilsf^^ ^isr 

^ ^ qqi { 3 I? } it 

{ |1|} I qrmif <^5^: ^r«3^q I qof %9r srramq: 1 
qipq: qFq^qs^m^ mq I ^ 

m^h siqjq w {f } 1 qq: qfqqr^- 

m 3®q^, srrqr siqqr, qq^gm ^~ 

^^qiT sift 3T^ I sqftf^f^ §:iqqr miT?q^?Rmi^h» 
qqqqqqvftqqqq q^i^ ^imr srsqrqif^ 1 qqmgqfs^ qqi* 
gq ^iqr i^qq^iqrq; I qq f qg^ q^tqqsfmd 
mi I qq qq^qs^q 5 ^ mq? 3i#r 1 mqqfs^^ 
f^siqil^-qi^^^q gf&^ mmi to I qmf^f^lq^ siqr ^ 
qq qq 555q to# qqr 11 hh 

31 ^ q^qr-^toqi # qq^ qto • ^“ 

SK^^ 5qto-3i#i g;qT qi^q 1 qq* to-'qg^ q^^ # 
qito> # qq^q^t {<} 1 qqf ^»t qrqr: to 11 


I 5 n^t^ftdq I 





[ Mir#- 




rr5^^«?^f^: ^ ^< ?T H Fg ^< TT^nfiTrr{ I 
Bw %TT^ ^ ’FT^’<T#rfT STTT^ '5Tr>T§[% 

'* ! ^rnf^jmr’JT^r^r ^ ll’ 

i si^riRreng^T^ tr»r- 

W^ I m ^*pr|555^ Bgq 

tt^ I 51^ ^ 5r?T: | 

^5r 5^ ^irai: ^ i 3[fe^-3if^^ sri^fsj^ 

1* I I m >^q;j i 

1 { Mi o } I ( ^^0 

^q^ir^alq, mj i Wm 

I ^q^«F^q?R4q^^3[^ ^T^n’l 
31^:, 3qft ^ 3[qr, ^«rr { ’ ^ 1 1 } I 

1'*^^ q:q;:, w { ’^1? } I qq: qfor;i(-3[^giir q^ srrqi %% ^gorr 
srft q^q I qq: ^qi^J q«rqqq^»ftq»Tqi?q^ ^q^w i 
1^ qqrqqq ^4 siiqi: 'qrqrf^q; i fqgqqqiF^r ^^ ^q i qq ^gtq- 
fqjTJT sriqT qq 1 ^q ^ qrqi i^^qqsqiqiq; I qq qq I qqg^ 
qqfqqj^qj^q qiqqqr^ q^^ qiqqsq^ f^qqi^^-q^^lq 
qiqi 1 ^^fqqr qqrq^q ^ 1 % 1 

m q^qi-q^rflq^q qsq I %0T q9q3[qr q#^q qq^ I ^q- 

qqqjqr qqrfqr q^gq^iq^^r 1 ^rq ^qqq fqq;g, q^ Bgq qq^ 
^wrqf^ q^qg^, m { ’ J } Kqf qstrlf^^j, qqi 1 qq 

q55T?WT»T5IT%5— 

g;OTiFinqT^ wm f^^r' 

qsCT'lqift^^fn?^. q^ qr i 







5?nw— 1% ^ q5q^% I ^RT^t- 

^^f^^-^qi%«Tm?^q^«ir mik q^qil^^rii^ qi- 

^ I qqr 'q q^ ?n^ [qfl fl:g«iT ^^qr ?r^ »» 

^-qwq q^qrqfiq; 

’qqijft^ fl^nf^ q^ i ^dl-qi^ff^ vn^rt^r^qf^l^^^rql q?^- 
m f^qqjqi q^ ^q i m ^i’qr- 

qqftqq^^^qqqifqi ^ ^ srl^q^ ii 


3 rqt^TO% q^Ti^wi- 




5 w: strTn^fHr^ xtht^ 

»ft?r ^^T%rTqfq^ Tft^rrrflr ^ l 

^ i:q|?5fT rTq%rrq^^ f?rT ^ 
qsFm^ ^l| ?i;^ ^;]qxnTmqcll" 


fqi^ 3 qT^?qT — {^1 I ^ R } I sjq qnTTSqfqqTqTi'i 

^%crq ijqW'^rRqr Ijq^q-iq^q 5?qT^, qiqr 

qq I OTq;(qti^q-q^R^q qgi^jsrW^ f?qr^, qrqrq^qi^ 
qq^j, qqr {0 I ^qq^^q qq‘%^^qT’^f^^rRqr f^i^l;- 
^ {^1’} q ^ I q^rf qlt qqgqt qrqt qq i 

j^Km jn^qTqq3«q;qT^ qrqi’. qq^qr: {^ } i qqq:qTqtqqq^i 
3r^q ^ q?q^^ qqq fl:q;^^^q Rit qtqtq^qqi qaq^: 
^%tqT q^q^^ torftqr qqr {^ 1 ?} i qfqqr-qq ^qr mmt 
q^qtJ q^ q^q, mi qqqqir^ qsi^a^ qqt {’h} i 
qqr ^ qit qqjjqt ^iq^qrr^ qq qsf'sljqr:, qqr {h} i 
qmtqqq^l^ qqq^% |q^ i ^ qq qq, q qq^, qq^: 
qsqqqj fsgqqiqi qrqr qq i «^^qi^ 5 q% qq^ i qqq^ql qq- 

8 iq}^ 


\ sRF?toCT I R ?r«r^r i 



HR 

srraT ^jihr ^ RRt {"’•} > 

3T^ ^ ^ ^‘3r5i^”f^^Tft!Tr ??TO?RrTR?l;^ q^- 

m qaq^qql i qqr 

{'°!|I!} I ^ qq I %f^qT mi 

'*q5J^(q;)fq^ i q^q i qq#q^^ qwf^(q;)- 

qqjRftf^l^ mi ^^iml^^{%)^i^ 
qqr {?••} ! 5^qf^} ^ 5 ^ fl:q^f^?ir^ 

ffepqiT^ srq^q^^, qqr {?’} i3prR;^yf^{ 

qfqjq^^qqq;5R5^j, ^ qfeqr qqjf^^rfMqt q^r^qr 1 
'•srenj f^qqft qq^^, ajqiq qqr {5-} 1 3r^s|%^qr 

qT*t ^ qq jfqqqiiq^ I 

m q^qr—qq^Rqr mmi 1 qr^qqrqnqf ^qf»r q^fq?qftqi- 
smift qqrt 1 qrq;^-^qqR^ qqt ^i 3 [t qq ^ qqis^, qqijl} 1 
qqf ^ qq II 

fit^itqrq^qTI— 

qjf^l^^yq^qfqrTJ m 
q'qqj^qft^T^qRqt’SRTOxfrf^TTT: I 
qi^rrf^^lTT’^TT qRTT 
qqr ^ 1 qqnr ll’ 

'• (RwO Ir;^ Ir;’ lq^ 1 1 3iq qqf%^qr qmqqr^^^q^FliqT^^- 

fWftqr ^q^^q^ qqT { 515 ) I qqgq R^Rt sr^T qq qq- 

q^Tf qq 9 «q: q qq I qqt qqif iqqd wiqsqw^ mi 
qq^q^5[:, qqr {"} I qqq qiqtqqqqi 31^ ^ qqqq% I 
qqift-q^q^qiq qlqq^q^ f^qqj^ I?* i qqtirqg^qqjqr 
■‘'‘qmqif^: qqf^ qq^ ^miKh 

qqr {v} I q^ q^qqqqqi qqgfir qrqr qq^q^q^qi, qqr {'5} 1 
qqr qqgfir mi qq qp^: {^] \ ^ qnllqqq- 

I qqrft q^ qqil q qqqqg^S ftjjqqiqf 

\ I 




srrar i ?r?rj 3 i^*t “^g:- 

»r%t I m ^g^^C^r) ^^^t \ 

5^2^gT%’T^l sn^ i^qp^ 

^ ? I ' i } • '^^9'^’ ^ 'T’^if (f ) "Tt^5rg«T(»irO 

ftfn^^ %ft si^siT^ I mi 

{ } I arsr I 

srrar 3i5^?WT%g i ?r^s5^?5fTf^jj^gq;;^i^.i* 
^ srsrlfj, TO {'} I ar^qt: f^qqft 
3w^:, qqr { *? } I ^qg; i 

m q^qr-qqq^t q^mqr?^wsg^q %f^j, 

g^qjq ^ q^, q^T i 

TOq#^gi( ’ t'* 

^hr: ^TOqr ! 

5 k^* ^ I qtBr»ift l 

^ ^qT^^Tri^sT^-^TirriTr 

%ir 3TO% ?r3 

sn^qqrer sqrTO— i m 
ftqr q:# srrgT ^ q’s^ i 

?Ri TO^qiS^qi ^ qqT, 

{i|j} I mp\ mm 3ICT, qw qq*9^‘ ^ i ^?qi- 
mm% qmgjqT^srran TOS^^qi:, qqr {<} i si^q 

ftq# mi mif qqr 

{♦It } I gq: gfqgr-aiggpn ^ mm ^{qfq^TO^qr, TO 

{'5} I gfTO-arcf^TO^^ 'qgf^ij# 


? ^ fi«Kr I 







w 5T sn^r: l 

m I »r^ I m ^ 

§T3[ij, i sr^jfgl^Rf 

%V^ ^mirq^f^(^)?5^^ I f^?IT W 1% 

I ^ wssT 5TT5: {Ul} i ar^ ^' 

cr^: I «r»'jrf^f^(5p)^fra l 

{???l^i} I t|^ ^goi: ^n^\ q^if srgi^^l^^arr 
5iW I srsT^f^jjiin 

w {’^'?} I ^35?^rf^- 

{’^"0 I dmN^ 3'rft sfim 

3r«r2^^, ^r«rr {’?^} I 3:i^r^5r 

^rat ^’Ts^g; {^v} i 

^ I to, 

m VVi I >3!:^ i . 

i\ I mi I fST 

sr^, |i| 1 n,m #r to i \m^ 
mm^t mim n 



V* s?^^-l?^8^Iq■T^^-3^T?^i^w^^, ^i 

^ I ^iT^ TO ?iTf ^ 

TOT# ^qil^i ^qf qvrr^isrrRtqto^^T^tt^WW ^t- 
qlF^iJR TO TO-TO5Tqto f^TO Ttonr ^ ^ TO to' 


\, ^q^nti I 



m I r^spum ^ 

I SPR^ j — JT^W WRF «TSiR^^- 

T?rT%^5?^ ^ gf&i^ ^q^S^R[J II *» 

f^rTW !5Trf^ ^?IT 

fT^ %^’*rnTsr^^ ^ri^ ^r^^R^fsr l 

t'it^t ^ s|f| ttr sRrftvn: 2 ii’ 

5qT?5?n— ^*^-3rT^R^a*% f^^l 

tt*?^ I3WT»TJ-’T^^ mm I I j=7r:-{^? I^IU'’ |^’ } i 

giJi^ ^ qi^3[T} ^rsf^IjsciJ^qRjqs^^r: ^:, 

w {^i'^lv} I ^i^; jru;(^f%^TJj^3 qr^ sR^ir ’raf ih 
qaj^Ff ^I5^5^3[TJ, ^RT {?UI«} I 
3q^^TVI5^^rf ^ ^^\ ’I^giliaqRlTt 

i%^5yqR ( ? ^^0 [ ^qf^ ] ^\km\ q^«irf: qat t%^, mg^qr- 
5qRr(t T%Rf^(q;)jsfq^, w {.':} l srq^? q^Tsqql 3q%:, 
sr^ ih q^r (U I i crqif^ 

^‘^RF 5t, m q«ir {?} i 

mm ^ipqT-fegirr m i i^^s'q ^ ^ i 

m\ ^qjJ I irqr-fl-gq srrqr 1 ^ l 
m\ ^4 w* ^ m V"\V\\} i mi 5:4t4^^- 
n>i4q5?ct^ q4fs^q5?q^% ^ mv* qat^^q 
q«FT {’i} I mwf^ ^ i mi 

3rm^4q;#4iFraT{ qt^qr> w 
{’5} I si^Fi^ ^ ^Wt !ii5^ ih ^§4^^qp!r- 


I I 





[ 


iiTOir mtt w, w { ''»} i 

m ^^5nn«»r^ ii 

I I tTO 

'»teftg5sn!iT 5W?!Tf^ 

m ||| I i^TT ii 

2T5T M%(f^TO-- 

>• TTfT rT^W WJ'nsrW^rf^^T 

^s(Tfj^{^ ll’ 

I sr^ 

Sr^^^t^nf^JTT I: %\ sncris^gl^ I ?5rt^- 

^wtf^'ir-i^P^rH^JT ^(irf^^ i mx sfIt 
»' i«r«IT {tv} I 

{tv|,5} I I ^^5rg«ir[^T ^ ^^f5:?T^ 

??T^, w {’?} I srm 

«mT {4} I sR^^^qcri ;jqft^:, 3r<^?^ {®} I 

1 3nii^^ 3r?iii^TW9ii5r I m 
^ w {1} I ^ ^r^* 

I 3n^??3^, ^i«rT {’^} I m 

?rHg«ir srrarJ ?fh, {3!^} 1 

^mfji I srI ^ ^zif 

^ fll'iit srraTJ ’f^r: m I ^ 

si^i^ ^T«rT {n} I «r?;^^- 


? I 







HV 9 


I Sii^^r^nni^ mit ^^m^f 
{’m} I «^#JrTarT 5 R[^ srrw^iH- 

?^<«p)f 3 ?iNr ^r^iT {" 11 } I 

I ^ I 'R;!^?[i 5 'ifT 6 ^ 
srRTT sn^T w {11} 1 

sn^r 

t!if^(^)f 5 :^ { VC } I I 

^ ^«rT {’1} 1 

«!^r: m I i* 

3 iT^ I sr^t 

m {?] I qqr 

{’"} I I 11 

3 r^ q^ t^\ m i 

««Rt ’q 3 ICT ^qiJ I JTWf^'H 

sr^'q^qs:^^, WH 1 

qqf q^ ^ 11 


^mqiqrq^qqK — 

qif^i: qT 5 [TRCT^ f|^ 

%^’«TnT ?qq ^wnvi I 
'q q# qqrs^q^ 

q^q ^tmm ^jq^ qq q^? \\' 


{^ 515151515 } \ i^stqr 3 [Tqf^ qi^ q^qqsf j 1 

^ qi iti' 4 qr« T ra q(?)^*wg^^^f^^qT gqf^^ qq>gqr 
I m\m* 1 qrqrqfqqj 

q^qqqg?^ qqqn%, qqr {!!?} i q^s^qjqi qr^ qr^ 
ift ^^4 q^CT!^ qRnqjqqa^lfqi j, qqr { 1 1 V } I qqf^- 

srerri^J-fl^Tqi^ qrqn q^ ^gqrqtqrft qrai sjqqr, 


? 3 Tsnt: I 



{ 5 } 1 31^ sr^^j, 

w {?} I {0 m-n^i 3:iiqft, si^ 

s:T^f { '1^} I fl5!rift srrm ^ 

{^?} I ^5r ^ I 

•< fkm m ^t«it { 2 } l ^%- 

5 1 J lij; 1 1 

fl:5«»r^ w fl:OT w {|} i 

siTgmr^Td fe^J I 

srrS^Rfi'^?^:, ^«n { ^ 1 J } I *^^9«ir: ^r i flgiiT^- 

m\ 3IET I ilg^l ^ ^r^rr { J U } i 

mi (^} I ^q^nsi;, 

;i^T ^?i5qg«»il %% ^rm {'} i q^r^qj^q5^%3[^, 

{ 1 1 ? } I '^f.gor fsg^rr^- 
I'iq^ f5% s;^ 3n?f^, m {'!’} l mn q^ 

ft^r:, {^} I q^i%% 

qsq^^n: q^ q^i%^:, fig'jft d siim^q^qR:, m {"«} I si^qt- 
s|^q%55r ^ii5t ^5^ q?^, |q w {;} I ^^{^\i 

jRHT m\i li 

^0 31^ ^z^\- ^rqT^qq;?i«qi^ i mi i 

^rqr^q^^ *[T»n5q?vi5r!f^tqiq {\} i 

^ qqj^rqT^5%%: l qsqf^^^: \\m 

^% 1^, qm {^} I 

^qfq;, qqi {J!?U1?|^} I 

q^ ^9?^T qmq^f^j l qq^qg^^w! q^f^ w ^sq ^qi^qf ^ I 

q%qT ■q q%T I Rqs’qqiq^wf^: mm ii 

( fw«T»r?q?i3n^ tWR- ) 

??RifqR&^ %?l[s^ ^ ^^qrqnn^^ *q miri mr 
sqr^T— q?q^5|^ ^qq qqqtq#^ ^ qqqqr 


% rqqifri 



m wm jr^M ii 

1 % ;j?[TiwqTf — 

^•#T^ 'm^ ^ 

^mf^j ^^'vf^T^srrri^ I *» 

^^TTM II II’ 

?^^r:-{^U’i^^} I ri^^Itf^t ^'TT^-iTFrfl:^^f3‘«Pi^ 
srrfr fl:^ ^T?(j^?r m {i] \ m^\^- 
^«rr {^l-.’} I sRPi^ri^ ‘^3i?jnpW’f^i^(^!n 
W 5 ?t gor^ !r»r% mm 

w (-} I m I 't^- 

m^h w {" 1 } I fs:^- 

=s^:, ^T’TT {;} 1 3r5rffOT’Tt^?r[^3’T(§:^)TO^H^5[^’T^(^^?[t 

m { '0 1 5 ?^^^ ^if«Tr { 0 I l [«^^ir] 

gf^f I ^5^ ’T^r^?ir 3 :^sTJ ^^r»vrJimiT^> m {"'J) 11 

m q^^T-’Tw(^TO5RT ^ I %: i3ff^?ii^^ 5fn5t 
^n^li^a^nT mk^ mmi m mm i ^ 

{ ^'’ } I jr<?m5ri%f^?r^ 11 

5RIT 

^r%RT^ ^ I li 11' 

s=qri%l^f^5in^?^rT-{'-UHl2^}i 

ft^rr mm ’T3ff^?irf^2[T 1 ’gyrk ^^ - 
mmi s : t ^, } i 

m^ ^mi 'Tsf 1 w- 


\ 3«nnfe; I 3pipr?imJi.i 






mi ’T^R(^(^)3:im^t w { I 
^ I m ^ ^ W ^ 

sKwnf^, ^«n {’“‘^h} I w-sm^ 

flrf^^ mKtf ^^*y m ^m• 

’?sr%t«?r srqqi mji ’i^r^: ^^• 
%?*ns«R^ w {'"^1" } I ^ffiRT-^^JTTJ mi 
URTcft, «^«5^junj q^ ?r I q^^?j5!Tr ^ ’q^n {"*^} I 
mi qTOriR[> m «® ii 


31^ ^T-’qtqTf[?3^(3:)^Rf rni. 

'• qaq^imJt f^^qt m 55t^ qS wn- 

mi I ^tqT%q: q^%^3fqrqft®TqT mmi >^^t- 

qRq^l^T 3lf ^ 55 ^ qp^ q^ qmrqrqRt I m q?qTf%qt 

^wm w»i w(«o)i qq f^mm- 

iMiq^rar^t mm 11 


mtm wmr- 

wrrq^ D ^313 n’ 

(sqrw-) qqqtqqq^ 

sJ^qqjT^qqrqqq^ q^ qf^ wrnn^^ piq 

(?^) 5^ qqi^ ^prf I I^q qqq s:q 

qq qr qqf^ pqft ftqi qqi^ srft flqr Hrar 

qqi^^ qqi^ qfM-^qq^ ^TOq-Wqqkqwto 
q% 1^ qiqqrqq \miH m\ ll 

3rq1^qiq;i^3qiqqqqrq— 

ip qr^w<3viqrq;K44ttiqt^i» 
fti^rrqf ^riT% f| ■^^T^qRqRrj’Fiqc i 



1 






^ »l5TRf ^T’lnT ^if^rT^I ’ 


?qT^^TO5qTW-{’l^’tlm n} I ^5qTr€T?c?ir I 
mi ^RT# W i mk 

**Wi 3qM, sr^l^r, { "} l 

?ifiRi-3i^'»rT «^ffs^«ir 

^ I ^ I srer 

^(^)f^, m I ^«n 

mi w { ' ° ^ } 1 3 iar 

^ I ^^^:r-3i?r3[5rl;^ 
afeasnar 1 3r%a snar '^ 31 %%:, 

#r, 3R5^TS3'JT srrai 3rlr I a?;aH^f^(^)’T^?^^T» 

m {'’"-} I ^ {""} I aiai: a5i^«nraiira[ii 

m ^rsaT-sj^rH^nmarastd 1 
mi I ^r {^"} 1 ^ 

n 



^ ^ li ir 


5^* 


(saiw-) ti a^'JT ^ 

fgrft^ ^3t%%j I ^i-{ l\^\ %a' } I ^5aTf ^3^^^%- 

2^3^ mj 'r>'>r^^55f : 1 ^ W 

aTOTfta3a,3n^faJ, ^{3} i if^m#a^--T»qm^f^^ st- 
flRi^, sprrat w*f ^^i { ''I’ } 1 ^ff»raT-3:r^^ 

IWt ^ TOTf^(^)^a^ I I a i^?r, 


X ^r*w I R 3<i3rrt} i 



w{ ’ ' ? ) I I ^ ^ I 

I '^sif^Cf )5i^ ?i«n { ’ ' ' } I 

^ {’’} I ^ I 

srra w^^q^rr {’”“} i ^R%q 2 ff^riq(? q:) i qqTft-f^or 
'»^q qs^giTJ q^> sriqrq^^^r qqr {'’M i 

qsff^^qqq qfl:, srq^ER:, qqr {' 1 } I ^fi 
qqq^f : f^q: R^rrq^irqT^ I qflq^^qr 

q^%qr I qq^%Ttfqqi%l^5rTq; 
qq:, 3R5^ ih qqi {'} 1 ff^^qq^q^- 
?• ^f(^qfq(^)fl:jq^r srqiqqq Tq5rwfq(q;)^qq;, j^^qtqqq 
q% {’"ii'i I qq: qfqqr-fqjrq snqi q5qfq(q;)- 

I qqvs^^ir q^t q qq 1 t ^ qq i ^qinri^^ 
I qq, q^!?^{^: I |q qsTfq(qj)i^qq^^ %r 
3iTqT q^qtqn%qfq(^)q3’‘^^ qq(q;>l5qi 1 ‘‘f^qqq^’^qnftqi 
I qq^ qqq^ mj fqjjq I w q 

q^%cqf^(q:)f|-?ir^ I qit^ft%f^fqq I fli:3'qT q^f^5jqirq(^)' 
f3:?iRft m\ q^r?irqfq(^)qgt?qd^ l f^5pr q^ sriqi^qt, qqr 
{ "'' 3 } 1 3rqtsf^q%qr qi^t qsq qtq^qqq, qqi {’'"”} I qqq i^- 
f ^qqT«qqi qi^^q 'q ^^q^itqrq; qqqqr qiqqqq^qsii^j qqiqT 11 

’i* m qqqr-qrqqqqr i\ ^ ^rq qqr qqq sftqr qqf^: 
qqtqqr I ^q^f^^qqjiqt ^ I qqqq q#^9[ I q^ 
qq, qq (?qqT)iq q#q^qqq I fST ’qsffq^:, qqr {Jl} 1 
qqt ^ qtqqqq 1 
^qqfemlf wiw fqqrf — 

’I'i f q ftqrs^- 

^rrqrfifsjqr^l^q^^: I 

q^JT^q^T 11 60 w' 

«qn9qT-5rfl^q:-q;«} ^qj^mtqq^q q?^: ^t?it^q- 


? giq^rfgf: I 



I ^^^ ^jjTf JiTf^- 

m ^:- 

I ^^\\ qsfi^ 

I m 3;4-3f^^^Tfq^ sngrmR^^^^ *» 
’5nr%3[?r^n frrfe^ ^itt: ji#- 

f^q^ir: frRlvjfenftRT ^ifirRf^^qTsf^ 

^ I 3i?^r2:c5r^qg^ 

3wqm5-- 

Brrsf^^Tr: 

^^rTJ ^FrTTm: I 

h^vui lU^ ir 

s^r^^T— { H i jn k\ ] ^T^fr-fq%ir ^i 
3^?r:-3qft qst, m\ { sis} i 

m\ i?€tsf ; qjfT^^^or 3rRrr%^^ 

w {' 3 } I m q5fi%^: I q?;,^f f^: qj^i^^ i 
ggfj Rf^TRqi 

w {'iraj} 1 s^Rggirr^- 
qsiRi(q;)m^, §:i3[!a!iin’K^ 'srim: q#?T^, 

{' 3 ^ I ^qj^irer^q 1 qMf^(q;)r5rJii#i4 

5IRT q^T^Ri^(qj)i^^^ w {T^} 1 

f?i^?r-q|Ji ^i^^^«iTf|-*‘3i^r^i’^fitRTf^;RT 

{ '"!IL} ’ '^^3'^* ^ ^ ^ q^%g‘>TTJ q^ mmv^ 
q#?31^ ^,^1 q?f^?ir^, m\ {’‘ 3 I} 1 

f^(q;)f3:?3?rfi%^ w {’ 3 ?} 1 g?q^ 


? I 



jnpj^, w {T^}\ ^‘ 3 t?ir%a”^wTft!n { ||; } i 

«i^f>rTJ q?Tf 

m\ I 5 r^* 

’<^^^’51 ^ 'STTrTT W {'!} I 3 R^J 

^v\i^ srI^:, qm {;} I ^im: 505%%^^!^- 

^^, 3 iw^{> w {3} I f%- 

?pq^^ 5 r M^vm sr^i^ ^m\ (? ^,^l), m 

{T,} \ 5ETfq?iT-'>T^TO^t ^mi I 
^,^ I : ^r I i^i^^«i5Riii?[ 11 

3^1 'TS^WRt ^ 5 ^ 5r?T%5lSraT ^^ 

’R^ { '^ } I ^ II 

II ir 

swiT— -jiuRireaiRts^ f^pr 

f 55 «iT?rT^ ^ ^«it f^^l: 
m(^ ^ ^ ^ ^ l 

l ^f?§t^gp 5 ^^ 55^1^13:^ w {’al’l} 1 
3;^ terf^frit mi w 

{"'’!} I mm mi ^{3} i m^i 

ST’?*? ^t{ } I 

^ { ’‘1 r U • 

mi m^m^{^)wm^f ^gaiTW ^^f 

w {""?} larRi^f^Jigrp |(^^g[^l 





^r ^ I TOf Ji^^urr ^gt^flrsfeT 

srraT ^r«n 

{''’'} I f55 ;jTft 3nr*f •* 

^{’ 3)1 stRsr 3?nf: ftisj I mpj- 

m\ {’’If} i 

^g«in: sirar i%3<ir cr^ sritn^^:, ^rm 

{*0 I '^^9®r* 'i^if* ^ 1 3R^^»r 5Tr^: ^T3fr^f^^.V 

^«IT {'"5} I 

srrar w {^1} 1 3 R^%f^^ 

OTft 3r«rl^:, qm { ’‘^ ) I 

(? fttqrf^r) I qqmf q^;: I 

^ I ^qq; f qqr { "I ’ ' } 1 qf orH 

qti^npin ^ 3 rerfih 5 ?!if^(^)qq^ 1 q 1?;^ 1 

!iTf : q 53 ^qj { } I qq^SRiq^ II 

3rer q^-3reT%wf^(qj)?rqqiTsqqiq: ^jyntsf q^- 

qiqi ^ 1 srq 

sggon 3j^qg:q(lr: q^ fsrq qg:qfe:, qqr {'?} I 

8R4t^sqTf^^q9d^(q;)qq^, qqr { } l qq ^qq^qi^: mm ii 

Tq^nq — 

ir*Tt qd !P>t:, qq \ 

qnrlr qq qnr?, snft^ g w^ il 11 ' 

^rmi—q^q^ ^l^gqqrftq* qqfi[q^ 

I gqn^s^ q qm^ 

% qft qmqnft g%: q pqjj, qqr ^sf : ?j 

qqr ^r mi q m q«r- 

%sf|f q# irsq^: ^ qqt-^tqi fn^t i[S mp^t ii 


t spnM^ I 
^ n#Rr* 









w* i|;^’<Tr^ Jiwt 

i^^rTf srrl^ \ 
’*T^S 1 gT^^tira:! ^TFTJ 

^ 5 ^ «R[ ^ 'TT^lUVir 


1 ^ 


jr%^;jf(^sfg«irr wm i ^ 

mi I sren ’TSf 5^} ?m i «?Tt f ^■ 

I qt(^ 5 rT mi 1 mil 73 fRp#t 555^ ^“ 
% ^^l II 


m mi-^^(^ ^ 5or: 3«Tt ri^rrft- 

^ ’Ta35«rT mi ^Rfn%^ i mm i 

srei ^ I wm^i mmt l n^i^i I 

I 3i?<prt ^ 1TOT5R sng^ 11 


Vi 


5 ^Rrf^Jurf^^r ^mft— 

5^ 3 "^ Mf ^55 q^ ^:(?f^) I 
qi’iT ^ ^ SRq piq[, 


>i* 


mt I 

3 t id i^t I 

3 lTO%f^ 5 rq, ^p>qg( 11^^' 


55 qf®TfqmfNg*i 3 - 

q 5 ^%(? W snrsftqn qsii^qrgflT^^ 

\ qj ftHt^^TOr^qifm^«r ^ 

^ wmi ^ m- 

Vi^t I |q gq^q: i qqi^^q^qgqqiqt 

^sreiP|[^tg^?%|[q^i ^qgwq^ljqt gq?? qt 
q I ^tqpjq^ gq gq^qnft ^ 11 


< i^'qWRTI R ,8 »T 3 iq,l 






»>. ‘t 
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^ finT59iwrr i 

^ 3 [^ 3 |;^ ?T 

^ '^^■^1% 1 «rT% 1 H<J5^ll' 't 

?^:*— {g^ ^ I 

^5} ll^Jrmd^^5rT^R5ri^:i 315^ ^\ 

srer fl:»T3fT^^ 3n^ «iwr- 

^f^(^) 5 Ri^i 3 RT ^ I 

fit^ OTflr^tiTt 3rm1 ^ I <» 

^sf 3 nfg#T ^ ^rrai^WgqiJ^^^r ^rrat 
fl:^r5iT^^ { ''r }^ 3r^^«ih^ w 


f^-g^3r%^t srmTJ m\ ^ m \ 1^^- 

^ ^ ^ ftmf ^?rT: m srraraRR} I 



??nf«^ li 




m «iJ^-^qTwreT^^%rr mi i ^■ 

'I } ^fm 3 rTTOn^M^(f;>i 3 f. 

I ^'JTTJf^ 5rraT arerfW: I smt 

g'ln*? g^ {m) Twm?*rf^(^)5rag i f^^wmr <Ht m ^ 

I m ^ ism I sreggi (Mr: I ?Rrwr ^ 


\ m !r^ p l r I 


Ac 

^ 3n^|ir% MNft- 

mm I mm mm^ ii 

m 5T0hTO i ^ mm mif — 

swrn TTT^ 

^ ^ iT^ f^^ l r s - r ^ g rif ^ ; I 

^ lU^ ir 

WA I m 

’• sRft^-^'Esm^r I iT»iT^ \ 3m4:- 

i m 

m s[5?T^r^«r ^rrf I ar^Rtt !T»TMr#^^tif«^s??i5n%: 
qjrj^ I iRiT^ ^ ^ m ^ ^ 

m ^ 1 14 \ m 

''t w I m w3w 

, ^< ! f F[d?TT Td#i^^teTf^^T mk^ ^-TO m- 
^ I «rgs4 ^ i g«n ^-s^reil^T^ [sw^^t^] 

fFJt f ^ ill[M5r 5w- 

|5[t6r!^i ?mT— 

#1^ %l^ 1 

^ I Jng^lqdt4 JnnSw n«nf 

’^qrjftqJHTTJ W^T%Tk 

srorfii: qrni: I 
gq^i^tqrft qrer 

m w*r% wri^r? ii cs ir 

\ ^p?ssm q ‘|*r^i 

qi3J I 8 3131^1 H sT^rrfr: | 



Jm ^ %?RT w {'^v} I 

%«rTJ m sn^i t, 1 } i ^ 

I ^rfir5^--^9TTf5T%?*n ^ 

!r>^l \ 

3««n ^ mn 

Jng^i^ififnii5%2c?i^ ^ts^n:, «i«it {’‘U} i snr^ins^ 

1 3rr?nf^iTr^^ sTftfr, acwr^ 

m{ 1 } UrTJ ff^^qifJifl[-§:^T^'i^ m{ ^ } i §:r^RnT- '• 

W{ ’ “"t }i rRr: ^^q;ri-gr«T% ^r I sra- 
%!P>rr: sn^r I sr^^f ^ ^rnt ^ *(^t;rrfe^:, 
w {'"' } I OTft w { ’"} I ^ 

51? { 0 J 51:*^ ^ 'I'JTR^^nr g«r#n: I 

?srr?5R?f^(^)w?,, ?«n { ’ "" } I m 
w { ”'}, ^ It I wr ? sraj 

? wf^f 3n?t5^???i5t?i^ j ??: ^??ns( t m 

r} I ??5 5RiT^q;n? 3ISr 5IT? 

Uo 1 3rer 5i?f^5fiit gp5??TR^[: ^*n: { ") 1 3Tm??}C) i 

1K il? ^i?f«ir^3rT?r 

?3?Ri^ ??T {^ 3 } I ?? m[ m 

{ * } I ?i^r5Sf?T--5Rn^^^^ 3(^?n^ snrar 
gait ^ gif, w j''^}! 3n?rTi^ 1 ^ 
ftgtfft mtf 3r?l^^3?RR[ I gfORt-^arr mx 



vs* 




sroft I f^T i smr 

?WT {"i<} I ^ w I sr^r^^ftqsi^ 

^ sT^, } I wm\x I ^S5r wr- 

^ ^ ^g1^v5| g ^ T ^ q q pr ^on mi i f^r^^atrarar 
WT ^ ^ ^ \f I ^ ^^Rwjuiirfrf 

5^^ m ’nM^gt 5rsm^^?Tw '^gt?53«>rr 

I mi 

^ ^ s[r^^ i^;Rt#P35OTi: *r«rr 

w {’’iv^} n 

^5 «Tf W^ I I 

m Trmt ^ )i 6\ ii’ 

m ^ ?gwH ’”' 1 ’ !’”*’} • 3 J?^gPircr{ I 
snl^^R 3ir^ {'^oi} I ^lit ^ ^qrrfiii i 

iM gtrWt ^ 5pn ^ ^wut { ' 3 } li 
3^Tl^gT5— 

I ?pg^^, g ^ g ! % ? r ^T%T toe? I) ir 

^•-{nii} * gJgT^ 3fm *^ 3 - 

^0 5^ n^ii:, g8rr{ t i ' J li } I ^rf^r- 

«5gT-’Er3f^'^^^f^^to ^rar ^gvinsirgT^ mi 

w{ ti } I griqif ^ ^*mi gft^^tol[gT 

ih spswug:, gm{ 1 } I sigt: ^^\ (? 5 Re^RT) sp^qj: g^e 
•g? m *q5dt^f gi«[t ^ to?g^ sRWrtol^to, w{ '\^t}\ 
Vi g^Tsgito^: §q I g^ ?r gq, w { ’‘t } 1 g^tor- 

^ s^RTajrgTgtt ^^l «; %<^gf^ mKi I gvmqgRnr 
gtf g^«gT mi ‘qgjgftj i mu ggtoiit m g<in:, ^ ^gft 
mi^n gntorHgsnq mit 1 ggf gtof»r ^ 
8?Re>^»^gft mi^ I ^ qgis^RWg 3RfM^: l 


\ ^v ^ ' 






to? 


^^t^ ?r«TT { 3} n^ q»q^(«R)^imT: 11 


m 



1 WT 1TTf^f5m?r 

11 ’ 

5^mJ-{?|o|p*;} I snmt ^ 

srm fs^: ^% i3[q;rf^(q5)f^?ft f^r^ I *‘*iT»n<nnf^- 

sTsgqr 3i#r mm 'qsjqfl: 1 

f5Pf%5^, ^T«iT { ^ I ' <1 ' “ 3 } I ?rf^rs®qT-^q5Tf^(q;)^t^^ ^^- 
3 «»^ I mm ^flr*?, %irT g ?g ^s [r 

m ^i%^j, w I 5^rqig[ 

STtqft 5T» mt I 

51^ I M ^^qss'Jr 3q%t ^ q^r mma mm qft:^ 
q«?r {’"'”} I 3reT qiiTTf^ tejgw qwr 5rrgi(?g)qwf^(q;> 

{’'}, ^sqft 

qr^(q;M^ 1 ^s^rgon mm mwt qsq- 

qRggqfg^, w { ”'’^U } I mxi qsfTf^(qj)iiq^?qT 5:1^^ 
qqrTJ, mm ^qft 3ig^cn%g[ q?^(^)^qqrg^qiv 
I srg^rqr^^^ m^ fl^q?rf^(^)- 

qrq^i srg ^ ^ qqi%’jftqqT^qpT^> w{ <> }i gr- 

;iq^f^(qj)TO?rei qgTf^(q;)Hg5i?gi*q mxk 4 

w { 3 2 } I q;q^Rg^nr T%%goft ^ mm i mj 

^Wfx^ ^ ^qnsqRRt, ’q^n { ’^ } n 

m ^?[T5^Tq—^ 

^3RC.J ^ ^r^TR?F*nTr^«?q 

^^rrqrr^ ^ ?Tg ^TTSTT II ^ \* 

\ ’cter I R qsqRSFcir i 




1 1 j I r } • ^ 

m ^r5^ ^ ’ ^1 V ! ’ ' I } I 

?ra: I m^rr ’^ 3 ^- 

^r^^Rra[, sfrai^r, m{ • srmtf^ 

w { . ? } 1 Hf ■ 

5RT w-^r5'>rt snmsRRt ^ii^rff ■ 

?BRflf ^ sregun 

{''??*}! ^ ^ srerf^^j, ^«it ^- 

^ V w { ' ’ ) i ^#*n ^vnm- 

^ 1 3r^«igf^^ 'ifl^ qs9^^ f3:«iTO^f^(^)TOJ 
TO { 3 ^} I i^uf^TTOTt II 



TOI^ ? II ir 

fTO# ’^tsTJi^^ys^TO ?R’>fjrr, to {?UIi} i JrTOsiTtor^ 

TOit g^ ^ g^qfi: 1 ^- 
<• %[gq1 ^ 5r^, flg«»nfR: ^3r«ni^^TO{2|ft.?|^"?}iM- 

?n^ TOmrTO?*iT 'srrm^ f^!^t, to{"} ito^t- 
^m-5rH^!l(iirai^4y ^ 

• TS^t TO {"’;} I 5TO^ 

{'} i feTO i qW^ 

v»TO^ qq q€r srran qq^irr snqr 

I qqi'i%qgui qqnR% % 1 I i^qf 

TOi^<qj)^qrtqi qnt ^ qq TOT:, to {^\f m^] II 



. ^T'W I WS^ 

^ f^trri: ^ff^Tss^ t) ^v n’ ^ 

JiT^ { ’ 1 3 1 ^’ } i I 

JT^ 5iTcn ?t«it{') i ^rtj ^^ 

^'^lw ^- 

^on^^rer ?T«rT { "i } i srimf ^ ^ 

CT, sr^j, ^i«iT { 3 } \m ff^^t»r^^5i 

^ 3?CTi%f^: I OTft f5^\ 3 ^ 1 % ■ 

^sfrar ^?;jTTO^ 1 3i^%5it ^^ 1 

9f^:, W Ui ^ ’Trjft^'T^f^IT !jf^#T 3TT^ f^- 

f^(^)TO[i ?rer 11 

3[?r ^#r'!^i^r^«>niii-- « 

wir^: ?r3 

^ I 

^5fW^T ^ ??r^! 

II ir 

(fin9:-){s[ ’i|J|m} I 3imi^ 
f^:^f ^m'T^TfsrrtJiT 

{^^l'l'''3} IrRf}^- 

1 '^rrai m- 

w ft!y>ft iS mv* ’i^, ^r«n { '°t } 

w {^} I 

^q^5r^^54lR’?5^^^3^, w {M""} I I 

sroftigon m\ 1 3»r% ^ ntn- 

TO 51^, W ? ^fi'Tft W ^HT^J, m {^s} I 

\ ?fm^ I t??t®594 ?i^-“?i: ^ fn^TW si'srsrr ^i” i ’si i 

I si^fr I < 
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i^imt ?r qsn («} i 

^ ^RR^RNregon; 3rr?w?T!^?Rrf^(^)^^ I m 

'?^in mm sr^rnf^* i st^t ^ ^^4 ^ 

^r«fr {’0 11 

^ i^fkfT g ftnrrfV ^pr ^ I 'srm^ l’ 

'• I rr:- [ ^ i ’ II U I srsr jmrfitJT-sisf^} sir- 

H?Tf4^f4(^)?ir^ I i^^(?^)^l53[giir (^) i sqir- 

l^ir^^rsiT^ ’Td’^Rif^siT 3^4^:, 3i«i8f 3q4«P? 

w {’'0 I a5\ij4?Ri%^5Tft(?^)?R:l 

ih 3r«i{ 3T^4tRh# 3q4^:, ^r:, w { ^ H 


1 *^ 3 i 4 t ^^43 534 f 4 i 4 s^T^al^iRfjCTif— 

|fr: ?Rrfw rr^iT 

^^TPsrrmk WXWi" 

(rt^i:-){’'P’? 1 ’’} 1 


*i«^rTf-^^ goi 4 ^i siR(? 3 r)^r 5 nfi[^l 4 (^)'^ 34 ^^ 4 t i 

^0 goi tr^t ?j I 

3q4^j, 314^^ I <^^gir 3’T4f : ^ ^ I «^^g%^i3Rrf4^5it ^4 
f4?i?f4(?)^4 m^h %4 %RTO*iTJ> ’Rt {l^} I 314- 

f 4 r 4^(0 w 


Vi 31 st ^Ri 4 FWTf — 

STTffN 

f4’«T^rf^^ ^ I 

ym fWr ^ TOTt(T)?rrOT ^ ll II® 


?-R 5 n^ 5 Mf%cr»; I % «RR^ 55 fr i 



««rT3r^?jor mk 't^ srw^ W^i'T^’^t fW- 
^Jif ^A w^m !n^’T^5ci%: ^^«»f ^ 

m-^A «R^qt ^- 5 ^^ f ^ 3 T??RT^q$or-jn^q- 

sfi^raTfsrsrqt 

qj^?rrf ? 1 

^ qj# ’q ^ rTTfiri 

q^qrfeqrf^^Ttl^ f^;i:l ll V li’ 
-^. /?i’_| A" \ I ^rqsc^^ I qi^q^rq q:5j-qrl^^5[“ 

l5?rr '^r ■’ ^qsqqj^^'qqqq q^“Tl-<fiqqTOqmq» q«n 
ihM \%3[rftiiq® qqq^^(^q?qqTi^^iT-qi^rq;3'>i?ir^5r 
I " J qqr ( ^ 1 - } I ^sq qjsTJqt , ^qpft qfej> 3iq: 
qqr { '^ } 1 3R^f|!j^T srqq^ ^qft qqt, to q^, ^^\ { ' } 11 
m qqqTO^ sqnri^^TT Atmt qsq^-qift^ ^it 

{ _l„i ’v ] 

’^“|-|”h I I srq 

ftqr q^'qr qwqrqrf^qr^i; srrai q^rqg??f^(q;)f3:^^ft 1 

srmi 3reTfq?q^f^(q;)f3:^^ qsq^ljcrr, q«rr /,l.^i^l ■ 

qq q^ q^^sf^ f^q# I qq* I 

qr^ qj^qqqqt, qqi {ifej'f 1 1 qq^ij^^ji^?!?^, qqrfahrj} 

qq^ ^ ^q^jnRrqrq f^qr qqr-'qq^q ^ q^q, ^q- 
5prrsqTf^qrtqf^(^)f5^^ to 3:rftqr^qf^T qqqRftqq^^r, 
qqr 1 ^q^rl qqr-s^TOT* • 

qfegqiJ qaq to 1 m q|^r^q#fq^'q'' 
^^rqr^qqr f^qn sr^iq^qiTOqqTOit q qi^ 5^54 
qTO^J I qqq ^i^qq q[tqft% m% qqr {-^}n 

q^qiOTqr to:, qqi |’’^ j^il i qq ^to* 

? g55Fcr^55^ I R ‘mi q«?^ir’ %% 1 




f?wnifjT^rr Jrri^rf strtt I 

# 1 : f^w, m • m»^3[rq^??jifgor5r^-^ 

1 ^ srmf 'r^or%qr ^t^tt 

5(r^ ^^JurRRT^n «T«n { ^ } 11 

m Jnn^ qs^^is^nsRy^sfr^ 

|’:“j2l| 1 3i5rrf^ ^R<ifjTqr sfFrr 3isift?SRqf^(^)to^ft 

qsq^qr I qq^q m qi^qifq# sn^ 1 fl:#ra^Rrqi%f- 
f^q^^ ^ q^ fl?ftqq% mt 1 qq: q^: qi»q^ 
mi sqf^qi^ i Mqq% q^is^qr 

kqTf^(q>)5rqqr^ 1 ?q qsqg'^i snqr ‘q^^qi^ q^cft qfejf 1 
sRqr jn^q??5f«iiqif3:T%%q5^r^^n»r ^ 5 ^ qqinr’R^ qiq 
q^ q^ vmh qqi it 

m qqi'qq^ ?qm:, qqr 1 qqnf- 

qqr mm 3iq(%qrf^(q;)f3:q^ qsq^i 1 qq: qj^yi^q^qrqss^- 
(^) qqT{<L|"l|i q^if qqjfq? q qq 1 q^s^q ^m- 
Sfiigqr qrqqiftqf^qqqrsqi^qqfqi wT qsr? q«n ?oo n 
qqwq^ qiqq^sfT^ ?qrq:-|’''^p| 1 mif^ 

qqf^r^ snqr 3rqT%qTfq(q;)fl:q5ft q^^i 1 qq: imm qqjqi 
qsq^R^qr q qqr {i\<\% i qrsqr^ qq^fir mi qrf^* 

argq^ I mii q^q^ qqqr^^yq^q^ in^^qqqrs- 

sOTWj^R. qi*r qsi? qqiqqq^ qiq qqj:, qqr ? ll 
m f^^qiiqqqiq— 

qrqqq qrr^Jftrnr ^ ^ l 

qr^f^RTTqr to: ll qq ll' 

? ‘Sjq^nf^Rir 1 ^ 1 
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srmr fl:?ir^ fl:^, «r«n |l ,| i m\ 

^rrat: 7^ fl:^^?:, ^ 

feraT’tt ’Tt^irn, ^^\ { .v} 1 ^^’f5:q§ ^5- 

^ 3rlr ^^\ {%*) I TO TO- 

’»^'ST[(^r^ ^33TO (srrar) 

W { '’v} i 1% q?35^sft 

TOT^ft^r w| "I I \m 'i^5:^sf^ ^^^acRt 5«iR?r ^^r ?r«rT 
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!rT^7%i:c^>3«irrTO^^ l 1 1- 

^ ^<irr 1 ^ ^ mm 

TOft wl^ 5i(%f I i 

m I ^gTO^r%g^TO ^q^^rsrf^: 1 tot 

gfi^^iT ^^t^TT^Of^TO 1 f^iTT srrgi: 

•TTO TOffJ [fm I ^ mm tohI^- 

TOrr ^ 1 sirm m «J3J 

^ I mi TO^c^j JTff Ri^rTOr^5:n1ras[(^5iT ^ 5 ^ ?i??Tf&r 

mSf mil \R\ ^^sqft m^ 5Tflr^?ir(^)?ft 

q«rr { 5 ^ ^ } 1 3Rqt%f^R# mi^ 
mt ^r { ’ ^’ =. } I n 


m — 
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^qlf {^IJ} I ^rtsr J^q;^ qj^i Jn^q% 
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qq^ s^q;:, arq^i qq:, w { 3 } l wmi II 
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qi^ qrqr l srerr ftqRT q^ q«q qqq qqq- 

mm^f qqi M I qq qtl# f?qqr jt^ qr^ qrq^ii 

\ I q v^mt i q • 

11 n^^r* 









^ 1 I 

rr^5%nT 

*» ^ n U<> II’ 

^mi-{ .-^'O I ^ 3ifTi^(^)TOr ’«r 

'•90^1 

{ ’1 5 . J I ^^k ^ I M 

sjsrorlf 1 ^ w- 

Jir^f^gnt ^5iT^ f% 1^ 1 ^i -[ . . 1 3^ U } 1 m 

irm^m «R#^^ srigr l ^rft^gr- 

^ ^ ^?srT%^ I ^ 

''’^ig^l ggt ^^qr-sTgri^^T g'Ri^^ qqi-ajgfgg^T 'q^ri^irmr 
I J^qgg ^1 ^ wmrs- 
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^moKif 

IR5J I OT^'R^lRf I 
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Fnr g^ qqi^q: mt i ^q>g^tq ^ qii^ ’q^q^qj 11 
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snaiT q3:qqf«Rft^q I m m^ q^3q(firq) qqsq^ qnt q»q 
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APPENDIX I 

Examples and answers 

1-2, p. 3. Oh learned man ! if you know (addition), say quickly 
what 7, 8, 9, 16, 93, 60, 76 and 50 when added (together would come 
to), and what number is arrived at when 27 and 21 are united with 
32, 15 and 5 as well. 

Am. 319; and 100. 

Ex8. 3-4, p. 4. If you know subtraction, say soon the remainders ob- 
tained by subtracting from 1000, the above-mentioned numbers 
(i e., 319 and 100 separately). 

Ans. 681 ; and 900. 

Exs. 5-8, p. 6. Oh ganaka (calculator) ! if you know multiplication, say 
quickly what 21586 will be when multiplied by 96, 93685 by 32 
and 98510 by 273, and the number got when 12987013 is multiplied 
by 77 so that it may represent the number of clear, resplendent and 
circular pearls forming an ornament for the neck of 8 'im. 

Am. 2072256 ; 2997920 ; 26893230 ; and looooooooi. 

Exs. 9-12, p. 7. If the laJc^na (subject of division) is learnt by you, say 
quickly what the numbers obtained (before) by multiplication will 
become when divided by their own multipliers. 

Am. 21586; 93685; 98510; and 12987013. 

Exs. 13-25, p. 9. Tell ( me ) the squares of i to 9*, 12, 72, 93 and 163. 

Am. i; 4; 9; 16; 25; 36; 49; 64; 81; 144; 5184; 8649; and 26569. 

Exs. 26-39, p, 10. If you know the square-roots of the squares® formerly 
obtained tell them along with that of 11819844. 

Am. i; 2; 3; 4; 5; 6; 7; 8; 9; 12; 72; 93; I63; and 3438. 

Exs. 40-51, p.13. Oh friend ! after reflecting tell ( me ) the cubes of i to 
9®, 18, 73 and 317. 

Am. i; 8; 27; 64 ; 125; 216; 343; 512; 729; 5832; 

389017; and 31855013. 

Exs. 52-63, p. 15. Oh proficient ( individual ) ! if your study in operations 
is proper, tell the cube-roots of the cubes formerly got*. 

Am. i; 2; 3; 4; 5; 6; 7; 8; 9; 18; 73; and 317. 

Ex. 64, p. 16. Quickly add (together) three and a half, six, nine less by 
one-fourth ( 9-i ), and seven plus one-third ( 7 -h J ). 

' - d'ws. 25,;^. 

1 Cf. ■Gav.itasarasangraha p. 13 ( v. 32 ). 

2 /6»d., p. 14 (t. 37). 

3 p. 16 (v. 48). 

4 Ibid., p. 16 (v, 63). 
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Exs. 65-66, p. 18. Oh learned man ! tell (me) the remainder (i) after having 
subtracted one-sixth, one half and one-third from one dramma, and 
(ii) after removing one and a half, one minus one-fourth (i-i), and 
one plus one-eighth ( i + from six plus one-third (6 -f^) drammem. 

.dna o ; and 2§| dranv/nas. 

Exs. 67-68, p. 20. Oh one with good intellect ! tell me the product of three 
and a half (34) by nine plus one-third (9+4)* If you know 
ganita, ( say ) what one-fomth will really be when multiplied by 
a half. 

Ans. 32§ ; and 4. 

69-72, p. 21. Oh ganakal If division is known (to you) methodi- 
cally, tell quickly what becomes when ten plus one-fourth (10+4) is 
divided by six plus one-third ( 6-{-| ), eighty and a half by five less 
by one-third ( 5 - J ), a half by one-sixth, and one-fourth by three. 

ilTis. ifl; 174; 3; and iV 

Exs. 75-76, p. 23. Oh learned man I if yon know pSfZ (arithmetic), tell 
(me) quickly the squares of five less by one fourth (5-4), eight and a 
half, one-third and one half. 

Ans. 22^^; 724; 4 ; and 4. 

•Saw. 77-80, p. 24. Oh intelligent (one)! if fractional operations are 
known to you, tell (mo) quickly the square-roots of the squares pre- 
viously obtained.* 

Ans. 4f ; 84 ; 4 4 * 

Exs. 81-84, P> ^5* learned ( one ) I if you know pdti, tell ( me ) the 
cubes of (i) nine plus one-fourth (9-t-4)> (>0 lessened by one-third 
( 6 -^), (iii) one-sixth, and (iv) one-third. 

An^. 79tg|; i8i§^; and ^ 

Exs. 85-88, p. 27. Oh friend ! if you have great intelligence in the ex- 
traction of cube-root, tell me the cube-^oots of the previous cubes.^ 

Ans. 94; sf ; 4; and 4. 

JKw. 89-94, p. 30. If you have (acquired) proficiency in kaidsamil^, 
express 4, 4, 4» 6> 4 4 as having the same denominator. 

-Aw. 148; 448; 4§B; 5^; and 

Ex. 95, p. 34. Oh ftiend 1 if you have exerted yourself in ganita, tell 
me the sum of ten plus one fourth ( io+4), one and a half and two 
plus one-third ( 2 -I-4 )• 

dfisb I4,»s. 

1 Of. Ocu^itasBrasangraha p, 27 (v. 17). 

2 p.28(v. 21). 
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P* 35* Tell me (the result) after cedueing cme and (me<fo\tfth plus 
its half together one-third of its snm and one-sixth of that (last 
sum) when united urith one-third, its one-sixth and one-fourth of its 
(siun). 

This means: Simplify:— 

li+J of i|+Jof (iJ+J of li) 

of { ii+^ of li+i of ( ii+ J of li) } 

+J+J of i+i of (i+i of J) 

Am. 3ff. 

Ex 8 . 97-98, p. 37. Oh friend ! if you know bhagdpamhana tell me (the result 
after reduction) when the numbers previously spoken ( in exs. 95 and 
96) are diminished by their (fractional) parts, i «. to say simplify: — 
(i)(io-l)+(i-J)-|-(2-i); 
and (ii) ( of(i-i) 

-iof {(i-i)-Ki-i)} 

-Jof [(i-.J)-|of(i-i)-J of {(i-i)-iof(i-i)}] 

Am. and ^ (u^+2®*)* 

Ex. 99, p. 39. Oh friend I if you know {valllmvarna) tell (me) soon the 
sum of 2 drammaa, 5 panes and one idkini less by one kapardika 
together with one-fourth of itself i. a f kapardika. 

Am. 2 drawmas i. e. to say 2 drammaa, 5 panes 

and i8| hapardAkda. 

Ex. 100, p. 41. After reflecting, tell (me) the measure of that post of 
which one half is immersed in water, one-twelfth in mud, one-sixth 
in sand and of which one and a half hastaa are seen.* 

Am. 6 kastas. 

Ex. loi, p. 42. Out of (the total number) of elephants, one half togethmr 
with its one-third fled to a summit of a noountain, one-sixth ac- 
companied with its one-seventh drinks water at the river, one-eighth 
and its one-ninth play in a lotus-plant, and a lord of the elephants 
followed by 3 female elephants plays in the multitude of lotuses; 
(so) what must be the strength of the herd (of elephants) ? 

Am. ioo8» 

Ex. 102, p. 44. One half of the herd of intoxicated lordly elephants 
has commenced to play somewhere. One-third of the remainder 
has run away in caves making noise on account of the fear of a lion. 
One-fourth of the (remaining) remainder removes the scratching 
( sensation ) of cheeks. One-fifth of the remainder has entered (a 
river) to drink water, and sixty elephants are seen. Oh friend I tel) 
(me their total number). 

Am. 300. 


1 Cf. OaV'itoadraaangraha p. 47 (v. 6).. 
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Eat. 103, p. 45. One half (of swans), two*thirds of the remaining, three*, 
fourths of the (then) remaining and four-fifths of the (then) 
remaining went away after flying somewhere, and another triad of 
swans is seen keeping a company. Oh intellegent (individual)!, tell 
(me) as to how many swans were in that group. 

Ana. 360, 

Ex. 104, p. 46. One-fifth of the swarm of unsteady and large black bees 
went to a mango-tree, one-eighth to a lotus, their difference (vivara) 
i. e., ( =-J)) multiplied by two, plus its half (i. e. j%) remained 

on a hunda (flower), six times half of the difference* between 
those bees which stayed on the hu,ndxi. ( flower ) and those on the 
mango-tree, together with its one-third® multiplied by three® and 
lessened by its one-third (». e. by ) resorted to a jail creeper, 

and a decuple of bees is seen seated on a blossom of a tilalca tree. 
Oh clever ( individual ) ! if you know ( vis'lesajati ), tell me quickly 
the number of the swarm of bees.^ 

Ana. 40. 

Ex. 105, p. 49. If the (number equal to the ) square-root of the collection 
of leaves of blue-petalled lotuses used as an ornament for ears by 
a woman having beautiful eye-brows, fell on a bed on it being 
struck during the sport with (her) lover, and if two-thirds of the 
remaining as well as the square-root of the ( then ) remaining fell 
on the ground, and if a pair of leaves were seen, say how many 
leaves that blue lotus had. 

Ana. 16, 

Ex. 106, p. 50. Three times the square-root of the group of parrots 
went to fields of rice, after having flown. One-tenth of the 
remaining resorted to mango trees full of fruits. Three times the 
square-root of what then remained fell ( a victim ) to the snare of a 
hunter and thus became subject to adversity. Oh learned (man) 1 
if you know {s'eaamulajati), then let the number of that group of 
parrots be now told. 

Ana. 25. 

Ex. 107, p. 51. One-third of the herd of deer along with its one-third 
fled owing to fear from a tiger. The square-root of the total 
number longing for singing, bereft of mouthfuls and having the eyes 

1 This difference is equal to ^ 1 i. e. ^ 

2 This comes to 

3 This comes to 

4 Cf. fl'<»9i#<W<w'asa»jraAa p. 49 (v. 23 - 27 ), . . 
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closed) stayed. Two female deer having unsteady eyes and separated, 
from the herd were seen wandering in a forest. If you know the 
process olganita, tell (me) soon the strength of the herd. 

Ans. 9. 

Ex, 108, p. 52 Five-fifths of the herd of monkeys together with the 
square-root ( of their total number ) have their minds attached to the 
swinging of branches of a pniiam tree. Ten monkeys desiring the 
fruit are seen (engaged in) duel. Oh ganahal tell (me) quickly 
the strength of the herd. 

Ans. 36. 

Ex. 109, p. 53. Oh good calculator (8it^«»afca) ! one-eighth of the herd of 
hogs is sporting in mud in a small pool. Oh friend ! one and a half 
times the square-root (of the total number) really dig musta ( grass ). 
A female hog with seven young ones is seen as separated from her 
herd and seeking it all around. If you really know pa.fi:, tell ( me ) 
quickly as to how many hogs constitute that herd. 

Am. 16. 

no, p. 55. One elephant remained at the post. One-sixth of the 
remainder remained (engaged) in sport in a lake. One-fifth of 
what remained (then) grazes sprouts of s’allaki on the slope 
of a mountain. One-fourth of the (then) remainder along with the 
square-root of the total number is seen terrified by the roaring of a 
lion. Another elephant follows six elephants. Tell (me) the 
strength as to how many elephants (these) were. 

Am. 25, 

Ex. Ill, p. 56. A pair of bees made tawny by pollen, is seen on a white 
lotus. One half of the remainder along with one-seventh of it ( i. e. of 
the swarm ) went to a temple of a lordly elephant. A square-root of 
that swarm went humming to Tiavamallikd, and a couple of bees is 
seen. Brother ! tell ( me ) the ( strength of the ) swarm of bees. 

Am. 16. 

jEa:. 112, p. 57. A certain wealthy man gave to a Bwja one-fourth (of 
a dramma ), then one-third of the remainder, (again) one-fourth 
of what then remained, ( again ) the square-root of the sum-total 
and ( then ) one-half and ( thus ) became penny-less. So how much 
wealth had he ? 

Am. 61 (drammaa). 

Ex. 113, p. 58. The tenth part of a pillar multiplied by its seventh part 
( is hidden ). Half of that ( pillar ) is seen to-day. Tell (me ) quickly, 
oh friend 1 the correct measure of the post.* 

Am. 35 (hastaa). 


1 Cf. Oa^iUuarasangralm p. 56 (v. 69), 
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JEk 114, p. 59. A portion equal to what is (d)tamed by nraltipling five- 
twenty 'fifths of a bamboo with three-fiftieths is seen by me. Having 
reflected upon , oh wrya ! tell me quickly the measure of the 
bamboo\ 

Am 40 {haataa), 

Est. 115, p. 60, (The number equal to) 18 times the square-root of one- 
eighth of the herd of elephants resembling a cloud (surehatged) 
with water and having their temples moist on account of the flow 
of rut trickling ( therefrom ), wanders on the top of a mountain. 
Other 18 (elephants) are seen as fear-stricken on hearing the 
roaring of a young one of a lion. Oh ganitavidl if you have 
taken pains in this connection, count as to what the number 
of elephants is. 

Ans, 72. 

116, p. 61. Nine times the square-root of two-thirds of the herd of 
swans went to the sky. Six times the square-root of three-fifths 
of the remainder perished. And oh friend I three times eight swans 
are seen, (Tell me) how many they were (in) all. 

Ana, 150. 

Ex. 1 17, p. 63, The square of the three-fifth part of peacocks lessened by 
six is playing inside a mountain. But six are seen as having gone 
inside a forest. Tell (me) quickly the strength of their herd. 

Ans, 15. 

Ex. ii8,p. 64. Thrice the eighth part of the herd (of vifkas) is halved and 
then diminished by 16 vialcas. (The number equal to that re- 
mainder) multiplied by itself is playing in the interior of a moun- 
tain, and four times (that sixteen) are wandering in a forest. 
(Tell me the total number of the vipkas). 

Ans. 128. 

Ex. 119, p. 66. Oh friend ! if you know tell me what that number 
is, which when multiplied by 5, then increased by 9, then reduced 
to square-root, then decreased by 2, then squared, and then 
lessened by i, and then divided by 8, oh gaf^akal certainly 
comes to 3. 

Ans. 8. 

Ex. 1 20, p. 6 7. Oh young woman with unsteady eyes !. if you indeed know 
the correct vilomakriyd (operation of inversion) tell (me) that 
number which when multiplied by 3, increased by three-fourths 
of it, divided by 7, lessened by one-third of it, multiplied by itself, 
lessened by 52, reduced to square-root, increased by 8 and divided 
by 10 comes to 2. 

Ana. 28. 

I This means solving the equation: 
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Ea>. 131 ) p. < 58 . If one and a half paim of musk can be obtained for twelve 
and one>fourth drammas, then for what can we obtain seven and 
one-third palmt^ 

Ans. 59 drammas, 14 panas and 17^ Jcapardikcis. 

Ex, 1 23 ) p. 69. Oh learned in<lividual ! if you know irairds’ika, let it be 
said as to how many pcdae of camphor can be had for 100 drammas 
when li palas of camphor can be had for 16J drammas — the 
camphor which vies with the beauty of the split of the tusks of a 
lordly elephant and to which a swarm of bees is called (attracted) 
by (its) odour. 

Ans, 9 palas, i dhataltia, and mllas. 

Ex. 123, p. 70. When the amount in futurity on 100 is 6, tell, oh 
friend ! what is the amount in a total of 1000 ? [ This comes to 

saying : Oh friend I tell ( me ) what 1000 will yield when 106 
yield 6 ? ] 

Ans. 56||. 

Ex. 124, p. 70. Oh ganaka I if ij dhcdakas of kunhuma are obtained 
for 5J panas, how much will pcdas cost? 

Ans. 4 drammas, 10 i>anas, 2 kakinis and 13J kapardakas. 

Ex. 125, p. 7 1. Oh friend ! if 2^ manikds are obtained for 8 minus i (8 - 1 ) 
panaSf say for what looj mdniMs can be had. 

Ans. 19 drammas, 12 jmnas, and 4 kapardakas. 

Ex. 126) p. 71. Oh learned man 1 if 2 J mdnls of corn can be had for 
drammas, tell me quickly what can be had for 80 J drammas, 
in case your intellect m sankhyd-s'dstra (the science of numbers) 
is developed. 

d.H.s. 28 manikds and 2j| hdrikds. 

127, p. 72. Oh one with good intelligence 1 if a certain lord ot ele- 
phants having -a series of bees roaming about his cheeks starts to go, 
on remembering the sport with a female elephant of Vindhya and 
goes one-third of one half (i. e. J) yojana in ij days (lit. two less by 
halOt then within how many days can he go 70 yojanas ? 

Ans. I year and 9 months. 

1 28, p. 73. If a serpent having a body three and a half hands (in 
length ) goes in a hole one and a half angulas in one-third of a ghcdi, 
oh gapaka 1 say quickly in what time it will enter it. 

Ans. 18 ghatikds and 40 palas. 

Ex, 129, p. 73. If one gadydnaka of gold along with one dharana of it 
is really obtained for 14^ drammas, oh friend 1 how much gold can 
be had for ninety minus one-third ( 90 - J ) drammas t 

Ans. 9 gadydncdcas, 4 ntfpdvas and 2^ yarns. 


1 Cf. Gav^iUuarasangraha p. 69 ( v. 9 }, 
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130, p. 74. What is the number of necklaces eaeh containing 6 
eetikds that can be formed out of 16 necklaces each containing 8 
aetikda ? Oh friend ! tell (me that) definitely. 

Ans. 21J. 

1 3 1, p. 74. How much gold of ii varnikas can be obtained by giving 
ninety gadydnakaa of gold of 16 varnikas?^ 

Ans. 130^? gadydnakas. 

Ex 8 . 132-135, p. 75. What is the interest of 76 in a year at the rate of 

5 per cent per month ? Oh learned man ! if you know the operation 

of (the rule of five), tell me time, rate and principal 

from two of them. 

Ans. 45§ ; 12 months ; 5% ; and 100 ; 

136, p. 76. If 2-^ is the interest of 100^ in J month, say what the 
interest of twenty minus one-fourth ( 20 - ) in 8:J^ months will be ? 

Ans. I23^oV^• 

Ex. 137, p. 77. Oh learned man ! if 3 workers get 20 panas (by working) 
for two days, tell me what 8 men will get (by working) for five days. 

Ans. 133J 

Ex. 138, p. 78. If 8 mdnikds ois’cili (rice) are carried to one yojana for 

6 pams as wages, oh learned man I tell me the wages for (taking) 
63 mdnikas to 18 kros'as (literally six multiplied by three).* 

Ans. 2i2f pams. 

Ex. 139, p. 78. If a kambala having two for its breadth and eight fqr its 
length costs ten, let (me) be told Avhat two others having three 
(for breadth) and nine for length will cost ? 

334- 

Ex. 140, p. 79. If a s'ild (stone) having 9, 5 and i hastihl (respectively) 
for its length, breadth and thickness costs 8, say for what will be got 
2 stones each of which has for its length, breadth and thickness 10, 

7 and 2 hastileas. 

Ans. 495. 

Ex. 141, p. 79. If 30 pattas, (each of which is) 12 angulas in thickness, 
16 ( lit. 4* ) angfotias in width and 14 Aastas in length cost 100, oh 
friend ! tell me what 14 pattas having their breadth, length and 
thickness each lessened by 4 cost ? 

Ans. i6| (drammas). 

Ex. 142, p. 80. If % drammas are to be paid as wages to cart-drivers for 
bringing back the pattas which have their measures as stated 


1 Cl. Gar^itasarasatlgraJia p. 60 (▼. 18). 

2 Ihid,, p. 63 (v. 36). 




APPENDIX 1 


101 


before, when they have gone to one (javyuti, tell ( me ) what wages 
will have to be paid in the case of other patfas which are as stated 
later and whose measures are less by four than those (of the former), 
when they have gone to six gavyviw. 

A ns. 8 drmnmas. 

Ex. 143, p. 80. If 16 mangoes are indeed obtainable for one pa«a, and a 
hundred pomegranates for 3 panas, oh ganaka ! tell me how many 
pomegranate-fruits can be had by exchanging them with 1 2 mangoes. 

Ans. 25. 

Ex. 144, p. 81. If two palas of aguru can be obtained for six, and one 
pala of musk for nine, let it be said as to how much musk can be had 
by (exchanging it) with seven pcdcts of aguru. 

Ans. 2^ palas. 

Ex. 145, p. 81. If a woman 16 years old get seventy, let it be said what 
another woman 20 years in age and having the same beauty and 
colour will get, in case you have exerted yourself in ganita.^ 

Ans. 56. 

Ex. 146, p. 82. Oh friend 1 if three camels ten years old are obtained for 
108, tell (me) soon what eight camels nine years old and having the 
same beauty and speed cost.^ 

Ans. 320. 

Exs. 147-148, p. 83. Oh friend ! at the rate of 5 per cent per month the 
sum of interest and principal (i. e. amount) is found (in a year) to be 
96 ( lit. hundred less by four ). What is the principal and what is the 
interest 

.dns. 60 ; and 36. 

Exs. 149-153, p. 83, The fruit of 100 in a month was, oh learned man ! 5 
(as interest), i for futurity (hhavyaka), J dramma for profession (vrtti) 
and likewise ^ for the scribe {lekhaica). In 12 months the mixed 
amount was 905. Tell, oh friend! if you have proficiency in 
mis'rakavyavhrti ( the treatment of mixed quantities ), what were the 
principal etc.?” 

Ans. mvladkana 500; kalaviara 300; bhdvyaha 60; 
vrtti 30; and lelclkalca 15. 

Ex. 154, p. 85. If hundred drammas become 3 (in interest) per month, 
tell (me) what the interest will be in 12 months ? 


1 Cf. Oanitasdrasangraha p. 63 (v. 40 ). 

2 Ibid., p. 63 (y. 39). 

3 /6td.,p. 63 (t. 41). 

14 * 


Ans. 60. 
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Ex. 155, p. 85, If six drammaa are the increase in two hundred per 
month, when will that sum be three times ? 

Am. 5 years, 6 monthsland 20 da3rs. 

Ex. 156, p. 86. If five panas are the increase in twenty panas in a couple 
of months, tell me in what time my wealth will be one and a half 
times as it is. 

Ana. 4 months. 

Ex8. 157-158, pp. 86-87. Oh clhiral one increasing by one time 100 were 
applied at the rate of 2, 3, 4 and 5 per cent per month respectively; 
months elapsed were respectively 7,8, 6 and 12. If ekapatra (average) 
be made of these 4 things tell me, oh friend ! what that average 
will be. 

ylm time =92^0; and rate 4%. 

Exb, 159-160, p. 87. Oh friend I make ekapatra of these very pranidnas 
(amounts) with their phalas ( rates of interest ) increased by one 
fourth, and their months by one third. 

Ans. time 95*!^ months; and rate 4^%. 

Ex, 161, p. 91. Two hundred less by 10 were invested in three parts, oh 
gdnUika I at the rates of interest 3, 2 and 4 per cent (respectively) 
per month. Interests obtained on these after 2, 3 and 4 months 
respectively were found to be the same. Tell quickly the values of 
the different parts. 


Ans. 80, 80 and'30. 
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Tables op Measurements* as recorded in Ganitatilaka 

I Kaparda-vyavahSra* 

20 varafakas {kapardika^ = i kakmP 

4 kakinis = „ pana 

1 6 punas — „ drammed {^puranc^ ). 

II Suvartia^-vyavahira 

6 yavas = i nispavcp' 

8 nispavas = ,, dharana 

2 dharanas = „ ^gadyanaka}^ 

III Meya-vyavahara 
14 nispavakas — i dhataka 

10 dhatakas ~ „ pula. 

IV Ka^iamana-vyavahara 
4 padikas = i manuka 

1 Weights and measures used in ancient times in India have been discussed 

hy Durgashankar K, Shastri in his Gujarati article ^ JTTT” 

published in “The Report and essays of the sixth Gujarati Sahitya-pariBad” 
(pp. 53-70) in 1023, 

Some of the tables pertaining to weights and coins are given in 
coins and weights in ancient IndioH^ published in “The Indian Historical 
Quarterly” vol. VII, No. 4, pp. 689-702, December 1931. 

2 Compare LUdvatl v. 2. There we find as additional information the 
fact that 16 drammas = 1 niska, 

3 See p, 39. On p. 71 we have the word kapardaka. The corresponding 
word in Gujarati is kodi, 

4 The corresponding word in Gujarati is khdnkharfi fafcc y uft ). It is also 
known as hodl. 

5 Compare the Greek word drachme and the Gujar&tl ddma, 

6 See p. 39. 

7 In Prameyaratnamanjufd ( p. 226^ ), the commentary on Jamhudvlpa^ 
prajfiapti ( sutra 54) we find the following remark: — 

3srr, Tw 3«i i?a;: <!3) g# ffir, gsiSf: 

8 Simhatilaka explains this as **8uvari$avaUa”» Videp«.2. 

9 In Gujarati this is called ga^iyd't^.o* 

10 Compare Lildvati v. 3 where it is si^id : 2 yavas ■■ 1 gunjd\ and 3 gunjas 
83 1 valla* 
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4 manukas^ = i setik& 

10 setikas = ,, hart^, 

V K^etra-vyavahSra 
6 yavas (without tusa) = i ahgula^ 

24 ahgulas = „ hasta^, hasiika^ or pSni 

4 patiis — „ danda or dan^aka 

20 dandahas = „ rajju 

3 raj jus (^samadfi') = „ nivartanc^ 

3000 dandas = „ 

4 kros'as = „ yojana. 

VI Kfila-vyavahara 
60 pranas = i vinddt 

„ vinadis = „ ghaiika or 

,, ghatikas = „ ahoratra 

30 ahoratras — ,, masa 

12 masas = „ sainvatsara^. 

These tables may be compared with those given in the 
introduction on pp. XXXVII to XL. For further comparison, 
I may give here some of the tables from old works. 

To begin with, in the S'atapatha Brahmana (c. 2000 B. C.) 
minute divisions of time are noted. They may be represented 
as under: — 

15 pranas^ = i idani 

„ idams = „ itarhi 

„ itarhis = „ ksipra 

„ ksipras = „ muhurta, 

1 Maniha and mdnt are used on p. 78. 

2 400 hdrikda go by the very name. So says Siihhatilaka on p. 2. 

3 In LUdvatl ( v« 5 ) we have : 8 yavodaras » 1 angula ; and 10 dar^ai 

1 vama'a, 

4 As regards hasta and its varieties, the reader may refer to “Inductive 
Metrology” or “The recovery of Ancient measurements from the monuments’’ 
(pp. 126-130) by W. M. Flinders Petrie. 

5 See p. 79. On p. 73 we have the word kara, 

6 See Updsakadaa'dnga where its Prakrit equivalent niyattaT^a occurs* 
See Dr. Hoernle’a edn. (Biblotheca Indica, pp. 14 and 80). 

7 The word gavyuti occurs on p. 80.^ 

8 In this connection Simhatilaka mentions pramlaka. Vide p* 3. 

9 The here referred to, is approximately equal to second* 
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30 muhurtas = i divasc^. 

In Lalitavistara linear measures are noted as 

under 


7 paramanuroja 
„ renus 
„ trutis 

„ vatayanarajas 
„ s'as'arajas 
„ edakarajas 
„ gorajas 
„ likmrajm 
„ sarmpas 
„ yavas 

12 anguliparvans 
2 vitastis 
4 hastas 
1000 dhanu&yas 
4 krodas 

Kautilya's Arthas'astra (II. 
weights and measures as under : — 
10 dhanyamams = 

5 guTijas^ = 

16 siivarnamasakas — 

4 karms = 

80 gaurasarmpas = 

1 6 rupyaniasakas = 

20 daiblyas = 

„ tandulas = 


= I 

= ,, truti 

— ,, vatayanaraja 

— „ s'as’araja 
= „ edakaraja 
= „ goraja 

= „ likmraja 

— „ sarsapa 

= „ 

= ,, angiitiparvarp 
= „ vitasti 
= „ 

= „ dhanusya 
= „ kroda 
= „ yojana^. 

18. 17) furnishes us with 
I suvarnama^aka 

71 77 

,, karsa or suvarna 

f ^ pCl^Gf 

„ rupyamasaka 
„ dhararia 


vajradharana. 

In Ahhidhdnappadtpika^ some of the weights and measures 
are mentioned. The pertinent verses given on pp. 70-71 are 
as under : — 


1 Arhatadara'anadlpikd ( pp. 587-589 ) may be consulted, 

2 This page refers to R. Mitra’s edition, Calcutta, 1877. Cf. Datta and 
Singh, h c., p. 187. 

3-4 These are translated as 'breadth of barley’ and 'breadth of finger* 
respectively by Datta and Singh, I, c,, p. 187. 

5 From this it can bo seen that a paramarj,^ = 1«3 y, inches, 

6 In Gujarati, this is called caxjLofhin 
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“(^rwTcIf jyNT. (it (^) i 

(^) siwT. <Ntwr) vrw. (3I|%) h «\s^ ii 

(w ’srcoi) fiJw. ^) I 

(¥n^ 531?^ «r) (^iwf^) (^) ii aco ii 

g^rr (ma<Hd w’ct. m gsyr) i 

(3T*i^) q rg m q iy , (ftfc«r ?F«?r^) II «<2t II 

'mrrV. (^) qr«Tt. (^ i^) i 

(=5rg^ «T?«n) (m -gg^ ig g# ; ) ii ii 
JTff&m. (?rg^ ^on) (?«ft =^g»TTf&RjT) i 
(^[Mt («r) (^?n) ( ^w tot) ii n 

sTToSi^, qrsiit, (g) sTife. (jrrft^) i 

mi(, (g) ?T^, (%w;T«f5r g) 5iwnT. ii ii” 

One can easily proceed on these lines. So I shall simply 
mention a few more works wherein the topic of weights and 
measures is dealt with. They are: {i) Manusmrti^ (VIII, v. 
131-138), (2) Bhavisyatpurana^, ('3) Sus'ruta ( cikitsSsthana, 
adhySya XXXI), (4) Car aka (kalpasthSna, adhySya XII), 
(5) Amarakos'a (II ; v. 938-943), (6-7) SYldharScarya’s 

JPMtganita a.nd Tris'ait, (8) Gamiasarasangraha ( I, v. 25-45 ), 
(9) Ahhidhunacintamani (III. v. 547-549)* and (10) Pur^a- 
kalas'a’s commentary on Dvyddraya^ 


1 Yajnavalkyasmrti and N(kradaamrt% too, may be consulted • 

2 FadmapuTaii;pa may be also referred to. 

3 “Positive sciences of the ancient Hindus** ( pp. 80-84 and 148 ) by 
Dr. Brajendranath Seal may be consulted. 

4 See Bombay Sanskrit and Prakrit Series No. LXIX (p. 828) and ' 
Ho. LXXYl (pp. 381-386 etc.). These numbers represent Parts I und II 
respectively* 




APPENDIX IIP 

Sanskrit words and their nmnerical sig;niiications 


^ ( ’It. ) o 

(’T. ^ 

3TT5R: ( IT. ?rr. ^. ) ^ 

«T% ( n. ?TT. ( ’Tt.; IT. m.^.) o 

g T ^ f ^ ( *Tr. ITT. JTT.‘ ) U ( ’T. TTT. ^. ) « 

SHT ( ^TT. nr. ’TT. ) V9 ( ITT. 3TT. f^. qT. ) M 

gTf?r(’Tt'.;’T. ?IT. ^.) ( JT. TTT. t. ) « 

«T?fNr ( TTT. nr. fe. nr. ) ( ’tt. nr. i^. nr. ) « 

gTf ( ’ft.; n. ^rr. ft. ) ^ ( ’tt. nr. fe. nr. ) \ 

«T|f ( ’ft.; ’t. nr. ft. ) ^ gift: ( nr. nr. ft. nr. ) ^ 

3^^ ( nr. nr. ft. nr. ) \o *31^ ( ’ft; ’i. ft. s. %) 

31^ ( ’ft.; JT. nr. ft. ) \9 H 

siftRUTift ( nr. nr. ft. nr. ) ^ ^ 

( nr. nr. ft. nr. ) nr. ) H 

3T^srfi ( nr. nr. ft. nr. ) t's 

3iBr ( nr. nr. ft. nr. ) \s giftHK ( nr. nr. ft. nr. ) 

3?% ( ’ft.; ’T. nr. ft. ) <s9 *1. nr. ft. ) vs 

3T5ifgr ( n. nr. ft.) o ( ’ft- ) ^ 

315155 ( ’T. nr. ft. ) 3Tf^ ( nr. nr. ft. nr. ) 

3i;ft^ ( n. nr. ft. ) « gTfsn;^ ( ’t. nr. ft. ) vs 

3igsaT ( nr. nr. ft. nr. ) H ^ 

3T5^5^ ( ’ir- ^T- ) <i ( ’If- *ir.) 

*3T?erft^ (ift.; n. nr. ft; n.ft.s.R«> ) o 3 t% ( lit. ) 

35551 ( nr. nr. ft. nr. ) \ nr 

*grf^ (ift.; n. nr. ft; ’r. ft. 'i «.) a simrRr ( n. nr. ft. ) o 

sTsi?! ( nr. nr, ft. nr. ) ( nr. nr. ft. nr. ) ^ 


1 In this Appendix referred to in the introduction on p. XXITT, are given 
words collected from various sources, the names of all of which, I regret, I cannot 
mention now, as they have not been so noted. I have, however, tried to find 
out words which occur in Goladhyaya and in Qa'o.iiamrasangrahay and then 
in order to find out the remaining words I have referred to Bharatiya pracvna 
lipimdld. Side by side I have taken note of words found for the first time 
in Oai},itatilaka and have marked them with an asterisk. 

2 ^r. l&. stands for Oamtatilaha and for ‘page^ 

3 This is the abbreviation here used for Gaiiiitasdrasa ngraha. 

4 This is the abbreviation here used for Bharatiya prdclna lipimdld (p,120)« 

5 This stands for Oolddhydya. 
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«nf^ ( >Tr. srr. is. irr. ) 


«TT^T ( w. srr. ir. ?rr. ) 

a 

siRiT ( w. sir. ir. JTT. ) 

to 

STTSW ( »Tr. srr. jtt. ) 

a 

% 


tA 

( «!>.; »r. ^rr. ) 

t 



(»it.; »r. ?Tr. ) 

t« 

( n. ?rT. ± ) 


( ^. ^. ^. ) 


f«5T ( *rr. srr. ir. jit. ) 

t 

( ’Tt-; ^.; JT. 5. 

K^) 

. t 

( JT. ^rr. ) 

A 

( JTT. sir. i^. JTT. ) 

tt 

fssre ( JTT. srr. fe. JTT. ) 

tt 


( JTT. sir. JTT. ) 

5«.\a 

s3^i^ ( m. srr. nr. ) 

At 

( n. nr. n. ) 

a 

^?S[ ( n. nr. ) 

A 

( nr. sir. nr. ) 

t 

’3'^nrTg 

tA 

nr 

3Rg(nt.; n. nr. n. ) 

A 

3R^ ( nr. sir. is. nr. ) 

\a 


( *TT. SIT. i^. nr. ) 

A 



t 


nr. srr. is, nr. ) 

to 

iR?: ( nt.; n. nr. n. ) 

A 


<2 

( n. nr. n. ) 

A 

( n. nr. ) 

< 

q»sir ( nr. nr. fe. nr. ) 

A 

iKiftg(n. nr. ^.) 



^si: ( ^Tf. SIT. JTT. ) \o 

srr. JTT. ) va 

qvc5T ( m. srr. i^. ?rr. ) 

( n. ?rT. ^. ) ^ 

( n. m. ^. ) M 

^ srr. JTr. ) \\ 

^>WJpr H 

^ ( m. srr. ir. JTT. ) % 

( *Tr. srr. %. m. ) ^ 

SRRT ( vrr. srr. >tt. ) \ 

\ 

^ ( vrr. srr. fe. ;ir. ) ?, 

( vrr. srr. irr. ) 

ITT. i^. jtt. ) ^ 

( >1. ?rr. ^. ) ^ 

^ ( ’Tt. ) a 

( ¥rr. srr. fe. Jir. ) 

^ ( *rr. srr. »Tr. ) R?. 

( m. sn. jtt. ) ^ 

%fsr ( JTT. fe. Tir. ) « 

%TTr^ ( »r. ?rr. t. ) ^ 

( «Tr. srr. i^. jtt. ) ' « 

( »T. ?rr. t. ) \ 

%% ( w. srr. i^. TTT. ) % 

^ptn ( n. ^rr. ^. ) \ 

«Fn^^ % 

*?sr ( vrr. srr. f^. m.; *r. if. f. ^ ) o 

?sr ( ’ll.; »r. m.t.) ^ 

?sr5i: ( ir. ?iT. ) % 

n 

*»m5T ( ’Tt.; ’T. *T.ir.S. as) « 
inr ( >Tt; n. ?tT. ^. ) <j 

( n. ^. ^. ) a 

jTT’Tsft ( vn. srr. ir. jh. ) Ra 

(irft ( *1. m. t. ) va 
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501 ( «Tt.; n. mi ± ) 


gor ( w. sr. fe. m . ) 

% 





gs^ ( m. Jir. fe. irr. ) 





% 

(*Tr. sir. fe. *ir.; *t. fit. %. 1 0 ) 

\ 

aft ( »Tt.) 


aft ( *rr. ur. fe. *n. ) 


?r? ( »T. «rr. ^. ) 




«r 

sror ( art. SIT. fe. *rr. ) 





n. ^iT. m ) 


(»it.; *T. ?tT. 4.; *r. fit. ?. «l« 

')K 

( "T. m. 4. ) 

\ 

**an?ir ( *r. fit. ?. ) 

4 

9 

arr. sir. fe.arr. ) 

V9 


0 

fe5(»Tt.) 


51 

3Can^ 


3 ni 5 ft ( *rr. srr. fe. *ir. ) 

\i<i 

5rfl ( arr. sir., fir. m . ) 

ai 

3R5«ia?Wr ( ar. ?IT. t. ) 

0 

31^ ( n. ?rr. ist. ) 


arafti ( an. sir. fir. jit. ) 

vs 

*3RifftRl (ar. m. ar.^. 2 . 


gnfft ( airr. srr. fir. in. ) 

V< 

!sng ( an. sir. nr. ) 


^ ( ’it.; ar. nr. ) 


^*11 


3^^ ( ar. nr. ^. ) 


( arr. sir. fe. irr. ) 

<: 

15 arfiRTo 


cR^ 


cRsr ( an. sir. fir. nr. ) 


cRn' ( ar. nr. t. ) 

VS 

cR^ ( an. nr. fir. nr. ) 


*5RW ( ait.; *r. fit. ?. 'vS ) 


cfg ( an. sir. %. nr. ) 

t 

ag ( ar. nr. n. ) 

<£. 

5rTiT ( an. sir. fir. nr. ) 

% 

?r% ( ar. nr. n. ) 

% 

ntR ( an. SIT. fir. nr. ) 


grafWsr ( ar. nr. ) 

% 

(ait. ) 


tfiaSap ( ar. nr. n. ) 


ga^F ( an. sir. fir. nr. ) 

vs 

*ga^(n. fi. s. 

? 

ga? ( an. nr. fir. nr. ) 


( an. sir. fi. nr. ) 

\ 

BraT?r ( an. sir. fi. nr. ) 

\ 

fftgot ( an. sir. fi. nr. ) 

% 

fft3RR^( an. sn. fi. nr. ) 

\ 

fftc[?cr ( an. sn. fi. nr. ) 

\\ 

( an. SIT. fi. nr. ) 

% 






^RT ( an. sir. fi. nr. ) 


ar. nr. t. ) 


flpftn ( an. sn. fi. ni. ) 


( ar. fit. 2 . Ho ) 


^ (aft. ) 


T5RI ( aft. ) 


^(’it. ) 


^ ( an. sn. fir. nr. ) 


^iwnnftsnfiFor 


f^aranr ( an. sn. fir. nr. ) 


fipT ( an. sn. fi. nr. ) 


Brnapa: 

Vi 

fit^(n.nr, t) 

0 
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;f^:STSP: ( ST. ST. ST. ) 

Vi 

ST. ST. fe. ST. ) 

H 

ST. ST. h. SI. ) 

<. 

st.; S. Ttl. iJ. ) 

to 

( ST. fe. ST. ) 

Ti 

( ST. ST. fe. SI. ) 

to 

( S. ST. 4. ) 


5»ft ( S. ST. ) 

% 

fqj ( s. ST. ) 

\ 

€^(s. ST. 5^. ) 

\ 

( ST. ST. fe. ST. ) 



R 

5Sfir ( ST. ST. ir. ST. ) 

V< 

531 ( s. ST. t. ) 

\ 

5*5 ( ST. ST. fe. ST. ) 

\ 

apr ( ST. ST. i^. ST. ) 

Si 

5P: ( ST. ST. fe. ST. ) 


fits ( S. ST. ) 


( S. ST. t. ) 

4 

aftq ( S. ST. t. ) 

V9 

vr 

VFCOfif ( ST. ST. fil. SI. ) 

t 

«ra ( ST. ST. SI. ) 

t 

€113 ( ST. ST. fe. ST. ) 

VS 

«ng ( s. ST. s. ) 

vs 

vsft ( Sr. ST. fil. ST. ) 

vs 


<1 

^ ( St.; S. W. t. ) 

t^ 

«SR 


5r 

5f^ ( ST. ST. R ST. ) 


( St. ) 

V* 

sm ( s. ST. ) 

VS 

sr?f ( st.; S. ST. %. ) 


5W 

o 

5R1^(st.;S. ST.^.) 

o 

>Rr(s. SI. ^.) 

\ 

5PR(S. SI. t. ) 

\ 

TO ( ST. ST. fe. SI. ) 

»e 


( ’it.; *r. gr. ) 

srPT^ ( *iT. nr. m. ) 

jTraPi ( w. ST. Hj. m. ) 

( >T. TIT. ) 

sfk^fir 

^ ( W. SI. ITT. ) 

( »I. TIT. ^. ) 

q 

( *Tr. ST. fe. JTT. ) 
w ( *ir- SIT. fe. JTT. ) 
q% ( «IT. ST. jl5. ST. ) 

( S. TIT. ) 
traqr ( s. TTi. t. ) 

( S. TIT. t. ) 

( *T. TTT. W. ) 

( ST. ST. f^. ST. ) 
q#q; ( TTI. ST. 1^5. ST. ) 
tTTR ( ST. SI. fe. ST. ) 

qg qf ^ 

( ST. ST. fe. ST. ) 

( s. fir. t ) 

srasr ( s. TIT. It. ) 

^dWt ( ST. ST. fe. ST. ) 

5t:(s. TiT.C) 

5^ 

5STO«JT 

S«R^ 

5ss;ftqt( s. ST. *. > 

^(st. ) 


K 

% 

% 

K 

K 

tt 

tt 

k 

V\ 

to 

vs 

H 

H 

Vi. 

vs 

tl 

«T 

\ 

K 

\ 

\ 

vs^ 

< 

o 
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w. m. *ir. ) 

% 

si| 5 ^ ( w. sir. f?j. »ir. ) 


swraBS 


stpr ( »JT. srr. w. ) 

\ 

Birir 

to 

^ * / • V . 



IS 

*«Kw(l5rqt) (»r. 2 . lo) 



fwr ( n. m. t. ) 

« 

( m. srr. ?T[. ) 


^ (nt.; *T. SETT. ) 


BTif ( w. ar. f^. JTi. ) 



o 



sng?^ 







m ( nt.} n. ^TT. ) 


w ( {k m.±) 

\9 

;irrr ( w. sr. f^. ar. ) 

\\ 

5(T«r ( ’Tt. ) 

\\ 

siig ( »iT. srr. f^. m. ) 

w 



«n?RT 


( n. ?5IT. C ) 

\\ 


v< 

33r 


*33fW ( JT^.; a. a ^ ) 

<, 

( ar. «T. O 

\ 


t« 


\ 

( n. fTT. 4 ) 


v^xvm 

t« 

^ ( «ir. ST. flli ST. ) 

<1 

^( *T. m. 5S. ) 

V9 

«jt| ( «Tr. ST. f^. *ir. ) 

\\ 

( w. ar. ITT. ) 

W 


^ ( ’tT. ) ^ 


»nf5f ( «n. ar. f^. ar. ) 


*T^ ( *r. ?{T. t . ) 

c 

:t 3 ( ar. ar. fe. ar. ) 

Vi 

( ar. ar. f^. ar. ) 

n 

jTsr^ ( ar. ar. fcs. ar. ) 


ggterg 

H 

( ar. ar. 1^. ar. ) 

t 

( a. ar. t. ) 

V9 

;ncT?F ( ar. ar. f^. ar. ) 

<1 

TTr<ia>T ( a. ar. a. ) 

v» 

( ar. ar. 1^. ar. ) 


nr^r ( ar. ar. f^. ar. ) 

tR 

( ar. ar. fe. ar. ) 


gf^(a. ar. a. ) 

ys 

gTn5(a.ar.t) 

t 

^ ( a. ar. a. ) 

\K 




ailr ( a. ar. a. ) 

NS 


t® 


t5t 

aa ( at. ) 


a»r5r ( ar. ar. f^. ar. ) 


ga ( at. ) ' 

M 

*ga55 (ar. ar. fe. ar.j a. s. 


gnr ( ar. ar. f^. ar. ) 

!r 


O / • • . \ 

^ a. ar. a. ) 



u 

5C^ ( a. ar. ^. ) 

\ 

( ar. ar. ar. ) 


( a, ar. «. ) 



Vi 

( ar. ar. 1%. ar. ) 

Vi 


Vi 

( ar. ar. %. ar. ) 

« 
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( »r. w. ^. ) ^ 

( ’Tt. ) 

( ’*Tr. SIT. fe. *TT. ) 

(’Tt.; n, m. »T. fir. i. '^) % 

TFT ( *ir. SIT. 1^, TTT. ) % 

\ 

?wirf^r?:^(*rr. sir. fis. »rr. ) %<> 

( m. SIT. fis. m. ) w 

(nr.; n. ?rr. 4; n. fir. %. I*) 

( n. m. t.-, n. fir. z.\^) \ 

?r 

am ( n. m. 4 ) ^ 

3f^«r ( n. ?rr. 4 ) ^ 

( n. ?rr. 4 ) % 

^ 

( *rr. SIT, fis, jtt, ) ^ 

^ \s 

( *ir. SIT. fSl. JTT. ) \1i 

^ifgR ( nr,; n. nr, 4 ) ^ 

( nr. ) \ 

sr 

ITSR ^ 

( m. SIT. fij. ;Tr. ) « 

g^ir ( n. w. 4 ) % 

^4 


*grfj ( n. ?rT. 4; n. fir. ?. %» ) 
SIT. (^. nr. ) 

9^reiTT ( *TT. 5T. fe. nr. ) , 

( n. nr. n. ) 

^I^(nr. ) 
gp: ( nr. SIT, 1^. nr. ) 
^Ri>r(n.nT.4,) 

( n. nr. 4 ) 

^rrera 

( nr. SIT. *rr. ) 
fiitri ( nr. sir. fis. nr. ) 

( n. nr. 4 ) 


( n. nr. 4; n, fe. t.W) o* 
(nt.; n. m. 4; n. fir. ?. 

( nr. sit. I^. nr. ) 

( n. nr. 4 ) ^ 

( n. nr. 4 ) m 

( nr.; n. nr. 4 ) 

( n, nr. 4 ) o 

(nr.; n. nr. 4; n. &. ?. «j «) \i 
IwtR?: ( n. nr. 4 ) ^ 

5?Fr ( nr. sir. fis. nr. ) 
snnn ( n. nr. 4 ) \s 

^snriwi; (n. nr. t.; n. fir. ?. \^) o 
zTcT ( n. nr. 4 ) 

n 

5rf^ ^ 

( nr. SIT. fis. nr. ) \h 

51^ ( n, nr. 4 ) \\ 

*5n: (nr.; n, nr. 4; n. &. ?. xt) 

( n. nr. #. ) \ 

(n, nr. 4 ) l 

^l^(n. nr. 4) \ 

5 r%!^(n. nr. 4 ) t 

( n. nr. 4 ) H 

i?Tl^ ( nr. SIT. Rs. nr. ) ^ 

%^(n. nr. 4) \ 

( n. nr. 4 ) ^ 

fen 

?{ftnTfer(nT. SIT. nr. ) \ 

5 ftafe (nr. nr. j^.nr. ) \ 

^(nr. 5IT. fe. ?Tr. ) O 

( nr. SIT. f^, nr. ) 

(nT.; n. nr. 4; n. t- vs 

«nri>r^ \o 

^ ( nr. SIT. ilj. nr. ) « 


vs 

V9 


3^ ( n. nr. 4 ) 




1 Tide The Standard Sansktit-Englieh Dictifmary by li. B. .Yiiidya, 


1889. 
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?F«TT si 

^WTET ^ 

?rgir ( w. xrr. m. ) a 

( sir. ar, in. ) a 

( n. HT. ^. ) a 

( *r. str. fe. *r. ) 

?n»n: ( »rt.; »r. irr. ^. ) a 

mm ^ 

( *ft.; *r. SETT. t. ) ^ 

\ 

^ ( »it. ) 

fit3[!jor <1 

( w. HI. Ils. in. ) 

fesgi: ( n. ?rr. ^. ) ^' 

g«rig(»rr. SI. 1^. ST. ) ^ 


^ ( sr. ST. sr. ) 


^ ( st.; S. ST. ± ) 


^ ( S. ST. t. ) 

a 

( SI. ST. C ) 



^a 

RSC ( s. ST. t. ) 

\9 

^ ( ST. ST. f^. ST. ) 


5?I ( S. ST. S. ) 

V9 

5SC ( S. ST. ^. ) 

KK 

( S. ST. ± ) 


fft 

% 


R 

( ST. ST. f?r. ST. ) 

4 

( S. SI. S. ) 

K 

%ng ( ST. SI. ) 


( S. sr. ) 

i 

fcRir (sr.sT. ) 

% 

( S. ST. C ) 


i ^ ( ST. SI. f^. ST. ) 



1 This and several other words (except Sa^mukha) for which no source is 
mentionedi are noted in Jainacitrakalpadruma (pp. 66-69), and Slax^mukha, 
in of Hindu Math$m(diQ^^ (p* 56). 
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Add: See p. 6. 

XXXIV 
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Avail 

XXXVI 
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XLIX 
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9,29,42,78,80,82 and 92 
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9 and 39 

9, 11, 17 and 39 

LXVII 
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p. 85 1. 6 

p. 85, 1. 6 
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SELECT OPINIONS 


Syivain Levi ; The Gaekwad’s Series is standing 
at the head of the many collections now pub- 
lished in India. 

Asiatic Review, London ; It is one of the best 
series issued in the East as regards the get up of 
the individual volumes as well as the able 
editorship of the series and separate works. 

Presidential Address, Patna Session of the Oriental 
Conference : Work of the same class is being 
done in Mysore, Travancore, Kashmir, Benares, 
and elsewhere, but the organisation at Baroda 
appears to lead. 

Indian Art and Letters, London : The scientific 
publications known as the “ Oriental Series ” 
of the Maharaja Gaekwar are known to and 
highly valued by scholars in all parts of the 
world. 

Journal of the Royal Asiatic Society, London ; 
Thanks to enlightened patronage and vigor- 
ous management the “ Gaekwad’s Oriental 
Series ” is going from strength to strength. 

Sir Jadunath Sarkar, Kt. ; The valuable Indian 
histories included in the “ Gaekwad’s Ori- 
ental Series ” will stand as an enduring 
monument to the enlightened liberality of 
the Ruler of Baroda and the wisdom of his 
advisers. 

The Times Literary Supplement, London ; These 
studies are a valuable addition to Western 
learning and reflect great credit on the 
editor and His Highness. 




GAEKWAD’S ORIENTAL SERIES 


Critical editions of unprinted and orii^inal works of Oriental 
Literature, edited by competent scholars, and published 
at the Oriental Institute, Baroda 

I. BOOKS PUBLISHED. 

liS. A. 

1. Kavvamhnamsa : a work on poetics, bv Ilrtjasekhara 

(880-020 A.D.) : edited by 0. D. Dalai and R'. Ananta- 
krishna Sastry, 1010. Reissued, 1024. Third editioTi 
revised and enlarged by Pandit K. S. Ramaswami 
Shastri of the Oriental Institute, Baroda, 1031 . . - -0 

This book has hem set as a text -book h// several U nirerslties including 
Benares, Bomba?/, and Patna, 

2. Naranarayanananda : a poem on the Pauranic story of 

Arjuna and Krsna’s rambles on Mount Girnar, by Vas- 
tupala, Minister of King Viradhavala of Dliolka, com- 
posed between Samvat 1277 and 1287, i.e., A.D. 1221 
and 1231 ; edited by C. D. Dalai and R. Anantakrishna 
Sastry, 1010 . . . . . . Out of print, 

3. Tarkasahgraha : a work on Philosophy (refutation of 

Vaisesika theory of atomic creation) by Anandajnana 
or Anandagiri, the famous commentators on Sankara- 
carya’s Bhasyas, who llourLshed in the latter half of 
the 13th century : edited by M. Tripathi, 1017. Onl of print, 

4. Parthaparakrama ; a drama describing Arjuna’s re- 

covery of the cows of King VTra^, by Prahladanadeva, 
the founder of Palanpur and the \ oiinger brother of 
the Paramara king of Chandra vati (a state in Marwar), 
and a feudatory of the kings of Guzerat, who was a 
Yuvaraja in Samvat 1220 or A.D. 1164: edited by 
C. D. Dalai, 1017 . . . . . . Out of print. 

5. Rastraudhavariisa : an historical poem (Mahakavya) 

describing the history of the Bagulas of Mayilragiri, 
from Rastraudha, king of Kanauj and the originator 
of the dynasty, to Narayana Shah of Mayilragiri, by 
Rudra Kavi, composed in Saka 1518 or A.D. 1596: 
edited by Pandit Embar Krishnamacharya with Intro- 
duction by C. D. Dalai, 1917 . . . . Out of jmnt, 

6. Linganusasana : on Grammar, by Vamana, who lived 

between the last quarter of the 8th century and the 
first quarter of the 9th century : edited by C. D. 

Dalai, 1918 . . . . . . . . 0~8 

7. Vasantavilasa : an historical poem (Mahakjivya) de- 

scribing the life of Vastupala and the history of 
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Guzerat, by Balachandrasuri (from Modheraka or 
Modhera in Kadi Prant, Baroda State), contemporary 
of Vastupala, composed after his death for his son in 
Saravat 1296 (A.D. 1240) : edited by C. D. Dalai, 1917 1-8 

8. Rupakasatkam : six dramas by Vatsaraja, minister of 

Paramardideva of Kalinjara, who lived between the 
2nd half of the 12th and the 1st quarter of 13th cen- 
tury : edited by C. D. Dalai, 1918 . . Out of print, 

9. Mohaparajaya : an allegorical drama describing the 

overcoming of King Moha (Temptation), or the conver- 
sion of Kumarapala, the Chalukya King of Guzerat, 
to Jainism, by Yasahpala, an officer of King Ajaya- 
deva, son of Kumjirapala, who reigned from A.D. 1229 
to 1232 : edited by Muni Chaturvij ay aji with Introduc- 
tion and Appendices by C. D. Dalai, 1918 . . 2-0 

10. Hammlramadamardana : a drama glorifying the two 

brothers, Vastupala and Tejalipala, and their King Vira- 
dhavala of Dholka, by Jayasiihhasuri, pupil of Vira- 
suri, and an Acjuwa of the temple of Munisuvrata 
at Broach, composed between Sam vat 1276 and 1286 
or A.D. 1220 and 1239 ; edited by 0. D. Dalai, 1920 . . 2-0 

11. Udayasundarlkatha : a romance (Campii, in prose and 

poetry) by Soddhala, a contemporary of and patronised 
by the three brothers, Chchittaraja, Nagarjuna, and 
Mummiinirnja, successive rulers of Konkan, composed 
between A.D. 1026 and 1050 : edited by C. 1). Dalai 
and Pandit Embar Krishnamacharya, 1920 . . 2-4 

12. Mahavidyavidambana : a work on Nyaya Philosophy, 

by Bhat^ Vadindra who lived about A.D. 1210 to 
1274 : edited by M. R. Telang, 1920 . . . . 2-8 

13. Pracina^urjarakavysangraha : a collection of old 

Guzerati poems dating from 12th to 15th centuries 
A.D. : edited by C. D. Dalai, 1920 . . . . 2-4 

14. Kumarapalapratibodha : a biographical work in 

Prakrta, by Somaprabhacharya, composed in Samvat 
1241 or A.D. 1195 : edited by Muni Jinavijayaji, 1920 7-8 

15. Ganakarika : a work on Philosophy (Pasupata School), 

by Bhasarvajfia who lived in the 2nd half of the 10th 
century : edited by C. D. Dalai, 1921 . . . . 1-4 

16. Sa&gitamakaranda : a work on Music, by Narada : 

edited by M. R. Telang, 1920 . . . . . . 2-0 

17. Kavindracarya List : list of Sanskrit works in the 

collection of Kavindracarya, a Benares Pandit (1656 
A.D.) : edited by R, Anantakrishna Shastry, with a 
foreword by Dr. Ganganatha Jha, 1921 . . . . 0-12 

18. Varahagrhyasutra : Vedic ritual (domestic) of the 

Yajurveda : edited by Dr. R. Shamasastry, 1920 . . 0-10 

19. Lekhapaddhati : a collection of models of state and pri- 

vate documents, dating from 8th to 15th centuries A.D. : 
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edited by C. D. Dalai and G. K, Shrigondekar, 

1925 .. .. .. ..2-0 

20. Bhavisayattakaha or Pancamikaha : a romance in 

Apabhramsa language, by Dhanapjila (circa 12th cen- 
tury) : edited by C. D. Dalai and Dr. P. D. Gune, 1923 6-0 

21. A Descriptive Catalogue of the Palm -leaf and Im- 

portant Paper MSS. in the Bhandars at Jessal- 
niere, compiled by 0. D. Dalai and edited by Pandit 

L. B. Gandhi, 1923 . . . . ‘ . . 3-4 

22. Parasuramakalpasutra : a work on Tantra, with com- 

mentary by llamesvara : edited by A. Mahadeva 
Sastry, B.A., 1923 . . . . Out of yrhil, 

23. Nityotsava ; a supplement to the Parasuramakalpasutra 

by Umanandanatha : edited by A. Mahadeva Sastry, 

B.A., 1923. Second revised edition by Swami Tirvik- 
rama Tirtha, 1930 . . . . . . 5-0 

24. Tantrarahasya ; a work on the Prabhakara School 

of Purvamlmaihsa, by Ramanujacarya : edited by Dr. 

R. Shamasastry, 1923 . . . . Out of yrinf. 

25, 32. Samarahgana : a work on architecture, town- 
planning, and engineering, by king Bhoja of J3haia 
(llth century): edited by Mahamahopadhyaya T. 
Ganapati Shastri, Ph.D. Illustrated. 2 vols., 1924-1925 10-0 

26. 41. Sadhanamala : a Buddhist Tantric text of rituals, 

dated 1165 A.D., consisting of 312 small works, com- 
posed by distinguished writers : edited by Benoytosh 
Bhattacharvya, M.A., Ph. D. Illustrated. 2 vols., 1925- 
1928 .. .. ,. .. 14-0 

27. A Descriptive Catalogue of MSS. in the Central 

Library, Baroda : compiled by G. K. Shrigondekar, 

M. A., and K. S. Bamaswami Shastri, with a Preface 

by B. Bhattacharvya, Ph.D., in 12 vols., vol. I (Veda, 
Vedalaksana, and U])anisad8), 1925 . . - . 0-0 

28. Manasollasa or Abhilasitarthacintamani : an ency- 

clopaedic work treating of one hundred different topics 
connected with the Hoyal household and the Royal 
court, by Somesvaradeva, a Ohalukya king of the 12th 
century : edited by G. K. Shrigondekar, M.A., 3 vols., 
vol. 1,1925 .. .. .. ., 2-12 

29. Nalavilasa : a drama by Ramachandrasuri, pupil of 

Hemachandrasilri, describing the Pauranika story of 
Nala and DamayantI : edited by G. K. Shrigondekar, 

M.A., and L. B. Gandhi, 1926 . . . . 2-4 

30. 31. TattvasaAgraha ; a Buddhist philosophical work 

of the 8th century, by Santaraksita, a Professor at 
Nalanda with Pahjika (commentary) by his disciple 
Kamalasila, also a Professor at Nalanda : edited by 
Pandit Embar Krishnamacharya with a Foreword 
by B. Bhattacharyya, M.A., Ph.D., 2 vols., 1926 . . 24-0 



lis. A. 

33, Mirat-i-Ahmadi : by Ali Mabammad Khan, the 
last Moghul Dewan of Gujarat : edited in the original 
Persian by Syed Nawab Ali, M.A., Professor of Persian, 

Baroda College, 2 vols., illustrated, 1926-1928 . . 19-8 

35. Manavagrhyasutra ; a work on Vedic ritual (domestic) 

of the Yajurveda with the Bhas\ a of Astavakra : 
edited with an introduction in Sanskrit by Pandit 
Ramakrishna Harshaji ^^astri, with a Preface by Prof. 

B, C. Lele, 1926 . . . . . . ^ . . 5 -0 

36. 68. Natyasastra : of Bharata with the commentary of 

Abhinavagupta of Kashmir : edited by M. Ramakrishna 
Kavi, M.A., 4 vols., vol. I, illustrated, 1926, vol. II, 1 934 1 1 -0 

Vol. I {out of print). 

37. Apabhraihsakavyatrayl : conaisiing of three works, 

the Carcari, TJpadesarasayana, and Kalasvarupakulaka, 
by Jinadatta Suri (12th century) with commentaries: 
edited with an elaborate introduction in Sanskrit by 

L. B. Gandhi, 1927 . . . . . . 4-0 

38. Nyayapravesa, Part I (Sanskrit Text) : on Buddhist 

Jx)gic of Dinnaga, with commentaries of Haribhadra 
SuriandParsvadeva: edited by Principal A. B. Dhruva, 

M. A., LL.B., Pro -Vice- Chancellor, Hindu University, 

Benares, 1930 . . . • . . 4-0 

39. Nyayapravesa, Part II (Tibetan Text): edited with 

introduction, notes, appendices, etc., by Pandit Vidhu- 
sekhara Bhattacharyya, Principal, Vidyabhavana, Vis- 
valdiarati, 1927 .. .. .. .. 1-8 

40. Advayavajrasaiigraha : consisting of twenty short 

works on Buddhist philosophy by Advayavajra, a Bud- 
dhist savant belonging to the 11th century A.l)., 
edited by Mahamahopadhyaya Dr. Haraprasad Sastri, 

M.A., C.I.E., Hon. D.Litt.; 1927 . . . . 2-0 

42. 60. Kalpadrukosa : standard woik on Sanskrit Lexico- 

graphy, by Kesava : edited with an elaborate introduc- 
tion by the late Pandit Ramavatara Sharma, 
Sahityacharya, M.A., of Patna and index by Pandit 
Shrikant Sharma, 2 vols., vol, I (text), vol. II (index), 
1928-1932 .. .. .. 14-0 

43. Mirat-i-Ahmadi Supplement: by Ali Muhammad 

Khan. Translated into English from the original 
Persian by Mr. C. N. Seddon, I.C.S. {retired), and Prof. 

Sved Nawab Ali, M.A. Illustrated. Corrected reissue, 

1928 . . . . . . . . . . 6-8 

44. Two Vajrayana Works : comprising Prajhopayavinis- 

cayasiddhi of Anahgavajra and Jnanasiddhi of Indra- 
bhuti — two important works belonging to the little 
known Tantra school of Buddhism (8th century 
A.D.) : edited by B. Bhattacharyya, Ph.D., 1929 . . 3-0 

45. Bhavaprakasana : of Saradatanaya, a comprehensive 

work on Dramaturgy and Rasa, belonging to 
A.D. 1175-1250; edited by His Holiness Yadugiri 
Yatiraja Swami, Melkot, and K. S. Ramaswami Sastri, 
Oriental Institute, Baroda. 1929 . . . . 7-0 
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40. Raniacarita ; of AbJiinanda, Court poet of Jlaravarsa 
probably the same as Devapala of the Pala Dynasty of 
Bengal (cir. 0th century A.D.) : edited bv K. S. Hama- 
swarai Sastri, 1020 . . \ 

47. Nanjarajapsobhusana ; by Nrsiiiihakavi a/tas Abili- 
na va Kalidasa, a work on Sanskrit Poetics and relates 
to tile glorification of Nanjarnja, son of Virabhupa of 
Mysore : edited by Pandit E. Krishnamacharya, 1030 5-0 

4S. Natyadarpana : on dramaturgy, by Ramacandra Siiri 
with his own commentary ; edited by Pandit L. B. 

Gandhi and G. K. Bhrigondekar, M.A. 2 vols., vol. 1, 

Vm .. .. .. .. .. 4-H 

40. Pre-Dihnaga Buddhist Texts on Logic from 
Chinese Sources : containing the English translation 
of Satdsastra of Aryadeva, Tibetan text and English 
translation of V igraha vydmriani of Nagarjuna and the 
re -translation into Sanskrit from (Tiinese of Vpdyahr- 
daya and TarhaMrst) a : edited bv Prof. Giusepjie dTicci, 

1030 .. .. .. 0-0 

50. Mirat-i-Ahmadi Supplement : Persian text giving 
an account of Guzerat, by Ali Muhammad Khan ; 
edited b\' Syed Nawab Ali, M.A., Principal, Bahaud- 
din College, Junagadh, 1 030 .. .. .. 0 () 

5 1 , 77. Trisastisalakapurusacaritra: of Hemacandra, trans- 
lated into English with copious notes by Dr. Helen 
M. Johnson of Osceola, Missouri, U.S.A. 4 vols., vol. I 
(Adisvaracaritra), illustrated, 1931 ; vol. 11, 1037 (sJtorily) 15-0 

52. Dandaviveka : a comprehensive Penal Code of the 

ancient Hindus by Vardhamana of the 15th century 
A.D. : edited by iMahamahopadhyaya Karaala Krsna 
Smrtitirtba, 1031 .. .. .. . . S-S 

53. Tathagataguhyaka or Guhyasamaja : the earliest and 

the most authoritative work of the Tantra School of 
the Buddhists (3rd century A.D.) ; edited by B. Bbatta- 
charyya, Ph.D., 1031 .. .. .. 4 -4 

54. Jayakhyasaiiihita ; an authoritative P.incaratra work 

of the 5th century A.D., highly respected by the South 
Indian Vaisnavas : edited by Pandit E. Krishnama- 
charyya of Vadtal, with one illustration in nine colours 
and a Foreword by B. Bhattacharyya, Ph.D., 1031 . . 12-0 

55. Kavyalahkarasarasaihgraha : of Udbhata with the 

commentary, probably the same as Udbhata viveka of 
Rajanaka Tilaka (11th century A.D.) : edited by K. S. 
Ramaswami Sastri, 1931 . . . . . . 

56. Parananda Sutra : an ancient Tantric work of the 

Hindus in Siitra form giving details of many practices 
and rites of a new School of Tantra : edited by Swami 
Trivikrama Tirtha with a Foreword by B. Bhatta- 
charyya, Ph.D., 1931 . - . . . . 3-0 
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57 , 69. Ahsan -ut-Tawarikh : history of the Safawi Period of 
Persian History, 15th and 16th centuries, by Hasan- 
i-Rumlu : edited by C. N. Seddon, T.C.S. {retired), 

Reader in Persian and Marathi, University of Oxford. 

2 vols. (Persian text and translation in English), 
1932-34 .. .. .. . 19-8 

58. Padmananda Mahakavya : giving the life history of 

Rsabhadeva, the first Tirthahkara of the Jainas, by 
Amarachandra Kavi of the 13th century: edited by 
H. R. Kapadia, M.A., 1932 . . . . . . 14-0 

59. Sabdaratnasamanvaya : an interesting lexicon of the 

Nanartha class in Sanskrit compiled by the Maratha 
King Sahaji of Tanjore: edited by Pandit Vitthala 
wSastri, Sanskrit Patha6ala, Baroda, with a Foreword by 
B. Bhatta.charyya, Ph.D., 1932 . . . . 11-0 

61. Saktisahgama Tantra : a voluminous compendium of 

the Hindu Tantra comprising four books on Kali, Tara, 

Sundari and Chhinnamasta : edited by B. Bhatta- 
charyya, M. A., Ph.T)., 4 vols., vol. I, KcHikhanda, 1932 2-8 

62. Prajnaparamitas : commentaries on the Prajilapara- 

mita, a Buddhist philosophical work: edited by 
Giuseppe Tucci, Member, Italian Academy, 2 vols., 
vol, I, 1932 .. .. .. .. 12-0 

63. Tarikh-i-Mubarakhshahi : an authentic and contem- 

porary account of the kings of the Saiyyid D 3 masty of 
Delhi : translated into English from original Persian by 
Kamal Krishna Basu, M.A., Professor, T.N.J. College, 
Bhagalpur, with a Foreword by Sir Jadunath Sarkar, 

Kt., 1932 . . . . . . . . 7-8 

64. Siddhantabindu : on Vedanta philosophy, by Madhusu- 

dana Sarasvati with commentary of Purusottama ; 
edited by P. C. Divanji, M.A., LL.M., 1933 . . 1 1-0 

65. Istasiddhi : on Vedanta philosophy, by Vimuktatma, 

disciple of Avyayatma, with the author’s own comment- 
ary : edited by M. Hiriyanna, M.A., Retired Professor 
of Sanskrit, Maharaja’s College, Mysore, 1933 . . 14-0 

66. 70, 73. Shabara-Bhasya : on the Mimamsa Sutras of 

Jaimini : Translated into English by Mahamahopadh- 
yaya Dr. Ganganath Jha, M.A., D.Litt., etc., Vice- 
Chancellor, University of Allahabad, in 3 vols., 1933- 
1936 .. .. .. .. .. 48-0 

67. Sanskrit Texts from Bali: comprising a large num- 

ber of Hindu and Buddhist ritualistic, religious and 
other texts recovered from the islands of Java and Bali 
with comparisons: edited by Professor Sylvain Levi, 

1933 .. .. .. ., ..3-8 

7 1 . Narayana Sataka : a devotional poem of high literary 
merit by Vidyakara with the commentary of Pitambara : 
edited by Pandit Shrikant Sharma, 1935 . . . . 2-0- 
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72. Rajadharma-Kaustubha ; an elaborate 8mrti work on 
Rajadharma, Jvajaniti and the requirements of kings, 
by Anantadeva ; edited by the late Maliamahopadhyaya 
Kamala Krishna Smrtitirtha, 1935 . . . . 10-0 

74. Portuguese Vocables in Asiatic Languages : trans- 

lated into English from Portuguese by Prof. A. X. 

Soares, M.A., LL.B., Baroda College, Baroda, 1936 . . 12-0 

75. Nayakaratna : a eomnumtary on the Nyayaratnamala 

of Carthasarathi Misra by Ramanuja of the Prabhakara 
School : edited by K. S. Ramaswami Sastri of the 
Oriental Institute, Baroda, 1937 . . . . 4-<S 

76. A Descriptive Catalogue of MSS. in the Jain Bhan- 

dars at Pattan : edited from the notes of the late Mr. 

C. D. Dalai, M.A., by L. B. Candhi, 2 vols., vol. I, 1937 8-0 

78. Ganitatilaka : of Sripati with the commentary of 
Siiuhatiiaka, a non- Jain wwk on Arithmetic with 
a Jain commentary ; edited bv H. R. Kapadia, M.A., 

1937 .. .. 4-0 


H. BOOKS IN THE PRESS. 

1. Natvasastra : edited bv M. Pamakrishna Kavi, 4 vols., 

voi. 111. 

2. Manasollasa or Abhilagitartliacintamani, edited by G. K. 

Shrigondekar, M.A., 3 vols., vol. II. 

3. Alamkaramaliodadhi : a famous work on Sanskrit 

Poetics composed by Narondraprabha Suri at the 
request of Minister Vastupala in 1226 A. I). : edited by 
Lalchandra B. Gandhi of the Oriental Institute, Baroda. 

4. Suktimiiktavali : a well-known Sanskrit work on 

Anthology, of Jalliana, a contemporary of King Krsna 
of tbe Northern Yadava Dynasty (A.l). 1247): edited 
by Pandit E. Krishnamacharya, Sanskrit Patbasala, 
Vadtal. 

5. Dvadasaranayacakra ; an ancient polemical treatise 

giving a resume of the different philosophical systems 
with a refutation of the same from the Jain stand- 
point by Mallavadi Suri witli a commentary by 
Simhasuri Gani : edited by Muni Caturvijayaji. 

6. Hamsa-vilasa : of Hamsa Bhik§u : forms an elaborate 

defence of the various mystic practices and worship : 
edited by Sw ami Trivikrama Tirtha. 

7. Tattvasangraha : of Sahtarak$ita with the commen- 

tary of Kamalai^ila : translated into English by Maha- 
mahopadhyaya Dr. Ganganath Jha. 

8. Krtyakalpataru : of Laksmidhara, minister of King 

Govindachandra of Kanauj : edited by Principal K. V. 
Rangaswami Aiyangar, Hindu University, Benares. 
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9. Brhaspati Smrti, being a reconstructed text of tlu^ 
now lost work of Brhasfiati : edited Principal K. V. 
Rangaswaini Aiyangar, Hindu University, Benares. 


111. BOOKS UNDER PREPARATION. 

1. A Descriptive Catalogue of MSS. in the Oriental 

Institute, Baroda : compiled by the Library staff, 12 
vola., vol. II (Srauta, Dharma, and Grhya Sutras). 

2. Prajhaparamitas : commentaries on the Prajhapara- 

mita, a Buddhist philosopbical work : edited by Prof. 
Giuseppe Tucci, 2 vols., vol. IT. 

3. Saktisahgama Tantra : comprising four books on Kali, 

Tara, Sundari, and Chliinnamastfi : edited by B. 
Bhattacharvya, Ph.D., 4 vols., vols. 11-1 V. 

4. Natyadarpana : introduction in Sanskrit givdng an 

account of the antiquit\' and usefulness of the In- 
dian drama, the dilferent tlieoiies on Rasa, and an ex- 
amination of the problems raised by the text, by 
L. B. Gandhi, 2 vols., vol. 11. 

,5. Gurjararasavali : a collection of several old Gujarati 
Rasas: edited by Messrs. B. K. Thakore, M. 1). Desai, 
and M. C. Modi. 

6. Parasurama-Kalpasutra : an important work on 'Fantra 

with the commentary of Ramesvara: second revised 
edition by Swami Trivikrama Tirtlia. 

7. Tarkabhasa : a work on Buddhist Logic, by Mok^akara 

(jJupta of the Jagaddala monastery : edited with a 
Sanskrit commentary by Pandit Emi)ar Krishnaraa- 
charya of Vadtal. 

8. Madhavanala-Kamakandala : a romance in old Western 

Rajasthani by Ganapati, a Kfiyastha from Amod : 
edited by M. R. Majumdar, M.A., LL.B. 

9. A Descriptive Catalogue of MSS. in the Oriental 

Institute, Baroda: compiled by the Library staff, 12 
vols., vol. HI (KSmrti MS8.). 

10. An Alphabetical List of MSS. in the Oriental Insti- 

tute, Baroda : compiled from the existing card cata- 
logue by the Superintendent, Printed Section. 

11. Nitikalpataru : the famous Niti work of K?emendra : 

edited by Sardar K. M, Panikkar, M.A., of Patiala. 

12. Chhakkammuvaeso : an Apabhramsa work of the Jains 

containing didactic religious teachings : edited by 
L, B. Gandhi, Jain Pandit. 
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13. Sathiat Siddhanta : the well-known work on Astro- 

nomy of Jagannatha Pandit: critically edited with 
numerous diagrams by Pandit Kedar Nath, ilajjyotisi, 
Jaipur. 

14. Vimalaprabha : the famous commentary on the Kala- 

cakra Tantra and the most important work of the 
Kalat akra School of the Bud(ihists : edited with com- 
parisons of the Tibetan and C.'hinese versions by Giuseppe 
Tucci of the Italian Academy. 

15. Nispannayogambara Tantra *. describing a large 

number of manclalas or magic circles and numerous 
deities : edited i)y B. Bh attach aryy a. 

l(>. Basatin-i-Salatiii ; a contemporary account of the 
Sultans of Bijapur : translated into English by M. A. 

Kazi of the Baroda College and B. Bhattacharyya. 

17. Madana Maharnava : a Smrti work principally dealing 

with the doctrine of Karmavipaka composed (luring 
the reign of iMilndhata son of Madanapala : edited b_\ 

Em bar Krishnaniacharya. 

18. Trisastisalakapurusacaritra : of Hemacandra : trans- 

lated *into English by Br. Helen Johnson, 4 vols., 
vols. Ill 'IV. 


For further particulars please comminiicale 
with — 

The Director, 
Oriental Institute, Baroda, 
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THK OAEK WAD’S STUDIES IN RELIGION AND 


PHILOSOPHY. 

Rs. A. 

The Comparative Study of Religions : [Contents : 

I, the sources and nature of religious truth. II, super- 

natural beings, good and bad. Ill, the soul, its nature, 
origin, and destiny. IV, sin and suffering, salvation 
and redemption. V, religious practices. VI, the emo- 
tional attitude and religious ideals] : by Alban G. 
Widgery, M.A., 1922 . . . . . . 15 -0 

Goods and Bads : being the substance of a series of 
talks and discussions with H.H. the Maharaja Gaekwad 
of Baroda. [Contents: introduction. I, physical values. 

II, intellectual values. Ill, aesthetic values. TV, 
moral value. V, religious value. VI, the good life, its 
unity and attainment] : by Alban G. Widgery, M.A., 

1920. (Library edition Rs. 5) . . . . 3-0 

Immortality and other Essays: [Contents: 1, philos- 
ophy and life. It, immortality. Ill, morality and 
religion. IV, Jesus and modern culture. V, the 
psychology of Christian motive. VI, free Catholicism 
and non-Christian Religions. VII, Nietzsche and 
Tolstoi on Morality and Religion. VI II, 8ir Oliver 
Lodge on science and religion. IX, the value of con- 
fessions of faith. X, the idea of resurrection. XI, 
religion and beauty. XII, religion and history. 

XllI, principles of reform in religion]: by Alban G. 

Widgery, M.A., 191 9. (Cloth Rs. 3) . . . . 2-0 

Confutation of Atheism : a translation of the fladis-i- 
Halila or the tradition of the Myrobalan Fruit : trans- 
lated by Vali Mohammad Chhanganbhai Momin, 1918 . . 0-14 


Conduct of Royal Servants : being a collection of verses 
from the Viramitrodaya with their translations in 
English, Gujarati, and Marathi: by B. Bhattacharyya, 

M.A., Ph.D. .. .. ‘ .. ..0-0 




SELLING AGENTS OF THE GAEKWAD’S ORIENTAL SERIES 

England 

Messrs. Luzac & Co., 4(5, (ireat HussrII .Street, London, 

W.C. 1. 

Messrs. Arthur Probsthain, 41, (ireat l^ussell .Street, 
London, W.C. 1. 

Messrs. Deighton Bell & Co., VA Sc 30, Lrinity .Street, 
(Cambridge. 

Germany 

Messrs. Otto Harrassowitz, Buchbanrllung uneJ Anti- 
quariat, Querstrasse 14, Leipzig, C. J . 

Austria 

Messrs. Gerold & Co., .Stefansplatz S, Vienne. 

Calcutta 

Messrs. The Book Co., Ltd., 4/3, College Square. 

Messrs. Thacker Spink & Co., 3, Esplanade East. 

Benares City 

Messrs. Braj Bhusan Das & Co., 40 5, Thathari Bazar. 

Lahore 

Messrs. Mehrchand Lachmandass, Sanskrit Book Depot, 
.Said Mitha Street. 

Messrs. Motilal Banarsidass, Punjab Sanskrit Book 
Depot, .Said Mitha Street. 

Bombay 

Messrs. Taraporevala & Sons, Kitab Mahal, Hornby 
Boad. 

Messrs. Gopal Narayan & Co., Kalbadevi Boad. 
Messrs. N. M. Tripathi & Co., Kalbadevi Boad. 

Poona 

Oriental Book Supply Agency, 15, Shukrawar Peth. 




DATE OF ISSUE 

Thirt book iiujst be 
witkiii :i, 7. 11 days of Wuo. A 
fi!io of ONE AJSNA ptT day will 
be chai^'oci if tho bo«*k it» overdue. 



srva 


^<^ssras<2 


CV& ICuJcu?C4>,0^ce'y\/cL£ Sence^ . 





/^U/o 



